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PREFACE 

Surgery  is  no  longer  "a  mere  mechanic  art."  Out  of  the  old 
surgery  which  placed  so  great  a  stress  upon  technique  a  new  surgery  is 
being  evolved,  a  new  conception  is  being  formed,  the  application  of  which 
belongs  to  no  passing  event,  the  future  of  which  no  one  can  prophesy. 

Functional  surgery,  if  one  may  use  the  term,  belongs  to  all  the  future. 
Take,  for  example,  abdominal  diagnosis,  where  the  mechanism  of  pain  is 
a  question  of  vast  complexity,  and  the  evaluation  so  essential  to  diagnosis. 
Again,  the  latter-day  investigation  of  anaesthesia  opens  a  new  field  and 
warns  the  surgeon  that  every  function  of  the  nervous  system  riiust  be 
given  detailed  consideration.  The  study  of  antiseptics  has  linked 
Ehrlich's  conception  of  chemical  action  with  the  daily  technique  of  the 
operating  room  and  extended  the  domain  of  bacteriology  in  the  scien- 
tific treatment  of  wounds.  It  is  such  advances  as  these  that  we  have  at- 
tempted to  incorporate  with  the  portrayal  of  the  technique  of  various 
surgical  clinics.  The  foundation  was  found  m  Burghard's  Surgery, 
whose  various  contributors  in  collaboration  with  the  editors  have  added 
proved  procedures  from  American  clinics  and  revised  the  various  chapters 
in  the  light  of  the  developments  in  surgical  practice  produced  by  expe- 
rience in  war. 

The  loose-leaf  form  of  the  Oxford  Surgery  will  permit  the  editors  to 
present  the  future  changes  in  British  surgery  and  incorporate  the  best 
thought  of  the  leading  American  clinics. 

The  originality  and  individuality  obtained  in  these  volumes  will  be 
sought  rather  than  a  colourless  enumeration  of  operative  procedures. 
Categorical  enumeration  of  operations  of  historical  interest  only  and  pro- 
cedures not  demonstrated  by  actual  experience  to  be  of  value  will  be 
avoided. 

The  editors  wish  to  express  to  the  various  contributors  and  to  those 
whose  contributions  are  being  prepared  for  future  insertions  the  apprecia- 
tion of  the  surgeons  of  America  and  Great  Britain  for  their  unstinted 
and  unselfish  labour  during  a  time  when  they  are  so  occupied  by  duties 
necessitated  by  the  exigencies  of  war. 

f.  f.  burghard, 
Allen  B.  Kanavel. 
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CHAPTER  I 
THE  RADICAL  CURE  OF  HERNIA  IN  GENERAL 

In  this  article  *  Hernia '  is  taken  to  mean  protrusion  of  portions 
of  the  contents  of  the  abdominal  cavity  through  any  part  of  its  walls. 

The  operative  treatment  of  hernia  will  in  the  first  place  include  those 
measures  undertaken  to  prevent  the  occurrence  or  recurrence  of  the  con- 
dition at  certain  points  in  the  parietes  known  either  to  be  congenitally 
unclosed  or  weakened  by  injury  of  any  kind  subcutaneous  or  open.  In 
the  next  place  it  will  include  the  procedures  adopted  to  relieve  patients 
of  the  consequences  following  on  protrusion  and  constriction  of  the 
viscera  through  the  openings  in  the  parietes.  This  is  as  much  as  to  say 
that  the  subject  will  be  divided  into  the  preventive  and  remedial  operative 
treatment  of  hernia.  The  latter  will  deal  more  particularly  with  the 
dangerous  accidents  which  frequently  supervene  when  the  viscera  are 
retained  in  the  hernial  sac  and  undergo  morbid  changes. 

The  highest  ideal  that  an  operator  can  keep  before  him,  in  endeavour- 
ing to  prevent  the  formation  or  recurrence  of  a  hernia  at  a  weak  point, 
is  to  reproduce  as  nearly  as  possible  the  structural  conditions  existing 
in  a  normally  developed  healthy  abdominal  wall  at  such  a  point.  But 
it  is  perfectly  obvious  that  in  many  cases  this  cannot  be  achieved.  There 
are  many  people  who  from  their  birth  do  not  possess  a  normal  average 
abdominal  wall.  Their  muscles  and  aponeuroses  are  weak  and  their 
various  congenital  rings  are  more  than  usually  insecure.  There  are 
besides  many  who  from  their  occupations  or  habits  fail  to  develop  the 
muscular  and  tendinous  tissues  of  the  abdomen  to  an  extent  necessary 
to  retain  its  contents  at  certain  spots  once  injured  under  abnormal  condi- 
tions of  strain.  In  patients  who  from  birth  have  thus  had  weak  abdomi- 
nal parietes,  or  who  have  a  congenital  tendency  to  obesity,  it  cannot  be 
expected  that  any  surgical  operation  for  the  cure  of  a  hernia  will  have  as 
good  a  prospect  of  permanent  success  as  in  those  whose  tissues  are  of 
the  normal  standard  of  strength.  Indeed,  it  may  be  said  with  almost 
certainty  that,  apart  from  those  following  open  or  subcutaneous  wounds 
of  the  abdominal  parietes,  no  man  or  woman  ever  develops  a  hernia  by 
strain  in  a  perfectly  healthy  condition  of  the  walls.  In  other  vvords,  the 
accident  cannot  be  held  to  be  more  than  a  determining  cause. 

Those  herniae  produced  in  the  scars  of  open  or  subcutaneous  wounds 
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are  quite  another  thing.  These  may  be  produced  in  perfectly  healthy 
well-developed  individuals.  Moreover,  it  must  be  remembered  that 
the  arrangement  of  the  fibres  of  scar  tissue  after  any  operation  is  less 
perfect  in  its  adaptation  to  resist  the  strains  put  upon  it  than  are  the 
original  normally  developed  structures.  This  fact  needs  to  be  taken 
into  account  by  all  surgeons  as  a  reason  for  limiting  their  incisions 
through  muscles  and  aponeuroses  as  far  as  possible  in  all  abdominal 
operations,  and  also  as  a  ground  for  removing  scar  tissue  until  normal 
structures  are  reached  in  all  procedures  for  closing  ventral  hemiae,  the 
result  of  yielding  cicatrices  after  earlier  operations.  It  also  supports 
the  argument  that  in  some  cases  in  which  the  patient  has  a  naturally 
thin-walled  abdomen,  often  associated  with  obesity,  the  most  perfectly 
healed  union  of  the  tissues  will  not  ensure  with  certainty  against  a  re- 
currence of  the  rupture,  and  that  some  measure  for  reinforcing  the  scar, 
i.e,  by  the  implantation  of  wire  networks  periosteum  or  tendon,  may 
have  to  be  adopted.  From  all  this  we  see  that  when  the  term  *  radical 
cure '  is  employed  it  is,  or  should  be,  always  with  a  certain  amount  of 
reserve;  for,  given  abnormal  tissues  to  work  upon,  we  can  hardly  hope 
to  produce  a  perfect  restitutio  ad  integrum  by  any  form  of  operation, 
however  well  designed. 

Difficulties  and  dangers.  Another  preliminary  question  now 
forces  itself  upon  our  notice  here.  Is  it  possible  or  desirable  to  attempt 
the  radical  cure  of  a//  herniae?  Quite  apart  from  the  possible  dangers 
of  the  general  anaesthetic  most  commonly  employed,  and  the  risks  of 
bronchitis,  pneumonia,  shock,  &c.,  there  are  reasons  why  this  question 
may  be  answered  in  the  negative.  Of  course,  where  heart,  lung,  renal, 
liver  disease,  or  diabetes  is  present,  every  case  must  be  considered  on  its 
own  merits.  But  besides  all  this,  in  many  patients  with  very  large  hernias 
which  have  Ijeen  neglected,  not  only  do  they  run  these  well-known  risks, 
especially  as  they  are  generally  past  middle  age  and  obese,  but  they 
are  subject  to  others  due  to  the  actual  bulk  of  the  protrusion. 

It  must  be  remembered  that  w-hen  a  very  large  hernia  has  existed 
for  a  long  time,  the  conditions  within  the  abdomen  become  entirely 
altered.  The  muscles  and  other  structures  of  the  walls  become  con- 
tracted in  proportion  to  the  reduction  in  the  capacity  of  the  abdominal 
cavity  due  to  the  escape  of  the  viscera  into  the  sac.  To  reduce  a  large 
mass  into  the  abdomen  under  these  conditions  and  close  the  opening, 
completely  alters  the  state  of  things  within  the  cavity.  Not  only  is  the 
reduction  most  difficult,  but  for  some  time  after  this  the  abdominal  cavity 
is  not  large  enough  for  its  contents,  and  the  only  way  in  which  space  can 
be  gained  is  by  forcing  up  the  diaphragm  and  pressing  the  blood  out  of 
the  abdominal  viscera  until  the  muscles  of  the  wall  again  accommodate 
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themselves  to  the  new  state  of  things.  This  they  will  do  in  time,  but  in 
the  meanwhile  during  the  first  few  days  after  operation  the  dangerous 
effect  of  the  limitation  of  the  movements  of  the  diaphragm,  coupled  with 
engorgement  of  the  lungs  and  heart,  especially  in  stout  people,  can  be 
easily  understood  on  reflection.  And  cases  are  on  record  in  which  such 
procedures  undertaken  for  unusually  large  herniae  have  caused  death 
within  a-  few  days  by  practically  stifling  the  sufferers.  They  have  in  fact 
had  no  room  in  the  abdomen  for  the  proper  play  of  the  diaphragm,  and 
both  heart  and  lungs  at  the  same  time  have  had  increased  work  thrown 
upon  them  by  the  blood  forced  out  of  the  abdominal  cavity,  while  at  the 
same  time  the  thoracic  walls  have  often  lost  much  of  their  resiliency 
owing  to  age. 

In  every  case  of  large  abdominal  hernia,  these  considerations  have 
to  be  duly  weighed.  And  before  undertaking  any  operation  for  the 
cure  of  voluminous  ruptures,  the  patients  should  be  put  to  bed  for  a  week 
or  more,  thoroughly  purged,  and  restricted  in  diet,  while  daily  attempts 
are  made  to  reduce  the  mass  partly  or  wholly.  In  some  cases  reduction 
may  be  nearly  effected,  and  in  others  so  little  may  remain  outside  the 
cavity  that  it  is  evident  that  the  rest,  if  replaced  by  operation,  would 
cause  no  embarrassment.  By  these  means  I  have  been  able  to  deal 
successfully  with  many  very  voluminous  herniae,  but  in  others,  on  failing, 
have  been  obliged  to  refuse  operation. 

Together  with  the  above  objections  to  operations  on  very  large  herniae, 
there  is  of  course  the  mechanical  difficulty  of  bringing  together  the  edges 
of  the  wide  openings  securely.  But  though  this  is  great  and  sometimes 
almost  insuperable,  much  can  now  be  done  by  reinforcing  the  line  of 
suture  by  the  transplantation  of  tendinous  expansions  or  the  insertion 
over  it  of  silver  wire  networks.  Moreover,  where  the  intestinal  contents 
of  a  large  hernial  sac  are  very  much  adherent  and  matted  together  or 
otherwise  seriously  damaged,  it  is  decidedly  better  to  resect  a  portion  or 
the  whole  of  the  tangled  mass,  if  the  conditions  are  otherwise  favourable 
and  the  length  of  gut  be  not  too  great,  than  to  return  it  into  the  abdomen 
with  the  chances  of  adhesions  and  obstruction  following,  or  even  of 
perforation.  This,  although  a  bold  measure  and  not  for  any  one  to 
undertake  lightly,  is,  I  believe,  a  safer  procedure  and  has  given  me  the 
best  results  during  the  last  few  years  (see  Fig.  i). 

But  by  far  the  greatest  risks  in  such  cases  in  these  days  of  improved 
technique  and  asepsis  are  those  of  the  general  ancesthetic  employed,  and 
the  consecutive  lung,  liver,  and  kidney  troubles,  especially  among  patients 
past  the  meridian  of  life.  Much  has  been  done  to  reduce  these  risks  by 
careful  administration,  but  they  still  remain  considerable,  and  almost  the 
only  ones  when  simple  radical  cures  are  in  the  hands  of  expert  surgeons. 
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Fig.  I.  Enterectomy  for  Strangulated  Hernia.  Parts  removed  from 
a  semi-strangulated  and  almost  universally  adherent  right  femoral  hernia  in  a 
v^oman.  a.  Divided  end  of  the  lower  part  of  the  ileum ;  n,  Divided  ascending 
portion  of  the  caecum;  c,  Vermiform  appendix;  n,  Line  of  constriction  at  the 
femoral  ring;  e.  Roughened  damaged  portion  firmly  adherent  to  the  sac;  f, 
Smooth  non-adherent  portion.  The  strangulated  loop  consisted  of  the  lowest 
part  of  the  ileum  and  the  vermiform  appendix  with  part  of  the  caecum,  and  after 
dissecting  through  the  adhesions  was  considered  too  unsound  to  he  replaced  with- 
in the  abdomen.  I  therefore  resected  it  en  masse  through  the  ascending  colon 
and  ileum,  the  latter  being  implanted  cnd-to-side  in  the  ascending  colon.  The 
patient,  aet.  53,  made  an  excellent  recovery  in  spite  of  intercurrent  bronchitis. 
About  half  actual  size.  (From  the  Museum  of  University  College  Hospital 
Medical  School,  No.  1599  a.) 
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The  cleansing  of  the  mouth  and  teeth  in  all  cases,  and  the  washing  out 
of  the  stomach  whenever  suspicions  of  foulness  exist,  have  done  much 
to  favour  uninterrupted  recovery  without  lung  complications.  And  the 
more  frequent  resort  to  local  and  spinal  analgesia  will,  I  think,  do  much 
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Fig.  2.    Course  and  Distribution  of  the  Nerve-supply  of  the 
Inguinal  and  Femoral  Areas.  (Citshing.) 


more  when  better  understood  and  more  largely  practised.  Already 
much  has  been  done  in  this  direction,  and  in  my  own  work  now  it 
is  rare  for  a  hernia  to  be  operated  on  under  general  anaesthesia,  its 
place  being  taken  almost  invariably  by  local  or  spinal  analgesia  (see 
Vol.  I,  p.  ii6). 
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To  utilize  local  analgesia  for  operations  on  either  inguinal  or  femoral 
hernia,  a  study  of  the  nerves  to  be  infiltrated  is  necessary  to  complete 
loss  of  sensation.  These  are  well  shown  in  Fig.  2.  The  areas  sup- 
plied by  these  nerves  of  the  groin  overlap  one  another  so  completely  at 
points  that  the  injected  fluid  must  be  abundant  enough  to  reach  them  all, 
and  it  will  be  necessary  for  the  operator  to  bear  in  mind  the  track,  super- 
ficial or  deep,  of  each.  The  ilio-hypogastric,  ilio-inguinal,  and  genito- 
crural  will  require  special  attention,  and  will  need  the  use  of  the  long 
blunt  needle  (see  Vol.  I,  Fig.  17,  p.  113)  to  introduce  the  injection  fluid 
into  deeper  parts.     The  other  nerves  can  be  reached  by  the  shorter  needle. 

That  the  parietal  peritoneum  is  largely  supplied  with  sensory  nerves 
is  no  longer  open  to  any  doubt.  The  special  clinical  observations  of 
Lennander,  the  anatomical  researches  of  Ramstrom,  and  the  histological 
studies  of  Dogiel  and  Timofejew  have  quite  recently  cleared  up  this 
obscure  field.  And  every  one  who  is  familiar  with  their  writings,  or 
who  has  even  carefully  studied  their  exquisite  figures  of  what  they  have 
discovered,  cannot  fail  to  realize  the  extreme  sensibility  of  the  parietal 
peritoneum  which  is  borne  out  by  all  our  clinical  experience.  As  to  the 
visceral  layer  of  this  structure,  it  is  also  clear  that,  so  far  as  the  root 
of  the  mesentery  is  concerned,  it  also  receives  sentient  nerves,  while  that 
covering  the  intestines  is  insensitive.  The  exposure  or  handling  of  the 
parietal  peritoneum,  or  dragging  on  the  mesentery  during  a  long  opera- 
tion, cannot  therefore  fail  to  produce  a  profoundly  depressing  effect 
upon  the  patient's  nervous  system  even  under  a  general  anaesthetic. 

Whether  spinal  analgesia  abolishes  all  nervous  impressions  as  well 
as  pain  below  certain  roots  and  thus  prevents  the  ill  effect  of  these  im- 
pressions may  be  open  to  question,  but  there  appears  to  be  strong  ground 
for  the  hypothesis.  And  from  what  I  personally  have  seen  in  hundreds 
of  my  own  cases,  I  am  satisfied  that  complete  spinal  analgesia,  reaching 
high  enough  to  abolish  sensation  throughout  the  abdomen,  as  a  rule 
diminishes  shock  enormously,  though  it  does  not  seem  to  prevent  it  in 
every  case.  The  prolonged  use  of  general  anaesthetics  is  also  depressing 
to  the  nervous  mechanism  of  the  circulatory  system. 

Shock  is  also  one  of  the  risks  we  have  to  face  in  all  these  operations 
for  large  herniae.  This  is  not  due  to  any  loss  of  blood,  for  the  haemor- 
rhage is  only  trifling  in  these  procedures.  It  is  due  in  part  to  the 
exposure  of  the  alxlomen  and  handling  of  its  contents  and  of  the  highly 
innervated  parietal  peritoneum. 

From  all  this  it  is  plain  that  in  every  operation  for  hernia  means 
must  be  taken  to  guard  against  chill  of  the  abdominal  wall  and  viscera, 
and  to  minimize  all  rough  manipulations  as  far  as  possible  and  especially 
of  the  parietal  peritoneum.     Every  moment  of  time  which  can  be  saved 
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in  operating  is  of  the  utmost  importance  in  these  cases  where  the  abdo- 
men is  exposed  and  opened;  and  it  is  quite  possible  with  practice  to 
cultivate  rapidity  of  manipulation  without  roughness  or  loss  of  accuracy. 
The  shorter  the  operation,  moreover,  the  shorter  is  the  depressing  toxic 
effect  of  the  drugs  employed  for  general  anaesthesia,  and  the  smaller 
the  chance  of  septic  infection  of  the  wound  from  the  air,  &c. 

Preparation  of  the  patient.  Besides  these  considerations,  the 
general  preparation  of  patients  about  to  undergo  an  operation  for  hernia 
includes  not  only  measures  to  secure  complete  asepsis  of  the  skin,  but 
also  of  the  intestinal  tract  as  far  as  attainable.  For  we  must  never 
overlook  the  possibility  in  complicated  cases  of  being  obliged,  for  one 
reason  or  another,  to  resect  intestine.  The  bowels  are  therefore  care- 
fully cleared  out  beforehand  by  laxatives  and  enemata  for  several  days 
if  possible;  the  diet  before  and  after  operation  must  be  simple  and  con- 
sist of  cooked  food.  In  addition  to  these,  carbonate  of  bismuth  or  B. 
naphthol  is  given,  of  which  I  give  the  preference  to  the  first,  under  the 
belief,  which  appears  justified,  that  it  is  a  valuable  intestinal  antiseptic. 
The  necessity  of  guarding  against  chill  during  operation  has  already 
been  noticed.  Personally,  I  regard  the  wrapping  of  the  whole  body  in 
warm  wool  beforehand  as  the  best  practical  means  of  achieving  our  aim 
whether  the  operating  table  is  warmed  or  not.  This  wrapping  is  not 
removed  until  complete  recovery  from  the  effects  of  the  operation  is 
beyond  doubt. 

Sutures.  As  to  the  material  to  be  used  for  sutures  of  the  abdominal 
wall,  gut,  omentum,  or  mesentery,  we  have  a  large  choice  and  each 
surgeon  has  his  favourite.  For  my  .own  part,  having  used  all  those 
commonly  known,  and  acknowledging  good  qualities  in  each,  I  have  for 
years  past  given  a  decided  preference  to  the  ordinary  fine  linen  thread 
made  from  the  best  flax  fibre  for  Singer's  sewing  machine.  The  num- 
bers which  wili  be  found  most  suitable  are  90  (finest:  black),  60 
(medium:  red),  and  40  (strong:  white).  This  thread  is  prepared  by 
simply  boiling  it  in  water  for  an  hour  and  storing  it  in  rectified  spirit. 
The  colours  are  aniline  dyes  and  enable  the  surgeon  at  a  glance  to  recog- 
nize the  size.  Some  of  the  dye  comes  out  in  the  toiling  and  some  more 
in  the  spirit,  but  enough  is  left  to  recognize  the  different  threads  even  at 
night,  and  this  trace  of  dye  is  quite  innocuous  to  the  tissues.  Like  silk, 
this  thread  is  not  absorbed,  but  it  is  so  very  strong  that  the  finest  number 
leaves  but  an  infinitesimal  amount  of  vegetable  fibre  in  the  tissues,  and 
being  easily  sterilized  it  is  in  my  opinion  equal,  if  not  superior,  to  any 
other  material.  It  has  another  merit  which  recommends  it  to  many  of 
my  surgical  friends  all  the  world  over,  i,  e,  that  it  can  be  obtained  almost 
anywhere  where  a  depot  for  Singer's  sewing  machines  exists,  and  the 
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cost  is  quite  trifling.  In  the  tropics,  too,  where  silk  is  said  to  be  very 
perishable,  it  takes  its  place.  And  although  I  possess  quantities  of  the 
finest  silks,  they  have  been  lying  unused  for  years. 

It  would  be  too  much  to  say  that  no  one  of  these  flaxen  sutures  ever 
makes  its  appearance  on  the  surface  or  cuts  in  the  skin.  The  same  thing 
will  be  seen  with  sutures  of  silk  or  even  of  catgut.  I  will  only  say  that 
such  an  occurrence  is,  in  my  experience,  as  rare  with  linen  thread  as 
with  any  other  fabric.  Even  a  sterile  thread  of  any  substance  may  cut 
out  if  it  strangle  the  included  tissues  so  much  as  to  cause  them  to 
necrose,  and  any  thread  may  be  infected  on  its  way  into  a  wound  from 
the  skin,  a  hair,  or  a  sebaceous  follicle.  The  error  of  tying  sutures  too 
tightly  is,  I  am  afraid,  one  which  we  all  commit  at  times,  and  especially 
in  radical  cures  of  herniae,  where  it  is  necessary  to  draw  together  strong 
and  often  somewhat  rigid  fibrous  structures  whose  vascular  supply  is 
small.  The  young  operator  should  be  warned  against  it.  Here  it  is  only 
a  question  of  drawing  the  structures  of  the  various  rings  lightly  together 
without  crushing  them.  The  processes  of  healing  will  not  then  be  inter- 
fered with  and  the  tiny  thread  will  become  encapsuled  like  any  other 
small  sterile  foreign  body. 

Another  advantage  of  this  material  is  that  it  is  so  easily  sterilized 
by  the  surgeon  himself  and  he  is  independent  of  special  trade  products. 
Every  surgeon  who  gives  the  small  amount  of  trouble  necessary  to  the 
sterilization  of  his  own  sutures  and  ligatures  will  find  it  worth  his  while, 
as  Lord  Lister  did.  He  will  save  himself  and  his  patients  much  time 
in  the  end  by  doing  so,  for  there  will  be  fewer  flaws  in  the  healing  pro- 
cesses in  his  wounds  and  consequently  in  the  patients*  convalescence. 
Wire  sutures  and  networks  are  alluded  to  in  Chaps.  II  and  III. 

The  question  what  materials  are  best  for  the  dressing  of  wounds 
made  for  radical  cures  of  hernia  is  now  pretty  generally  settled  in  favour 
of  sterile  gauze.  The  wounds,  being  aseptic,  do  not  require  drainage 
except  in  some  cases  of  large  ventral  and  of  inguinal  hernicX  where  there 
has  been  extensive  dissection  of  the  sac  in  the  scrotum.  Here  the 
tendency  to  oozing  into  the  loose  areolar  planes  of  the  scrotum  will  often 
require  a  gauze  or  other  drain  for  forty-eight  hours. 


CHAPTER  II 

OPERATIONS  FOR  THE  RADICAL  CURE  OF  NON-STRANGU- 
LATED EPIGASTRIC,  UMBILICAL,  VENTRAL,  AND  DIA- 
PHRAGMATIC HERNIA 

EPIGASTRIC  HERNIA 

Under  this  name  are  known  those  small  protusions  anywhere  in  the 
linea  alba  between  the  ensiform  cartilage  and  the  umbilicus,  which  are 
occasionally  seen  and  sometimes  overlooked.  They  occur  through  small 
spaces  between  the  interlacing  fibres  of  the  aponeuroses  of  both  sides 
forming  the  linea  alba,  and  often  in  patients  otherwise  well  developed. 
As  a  rule  they  are  not  of  large  size  before  they  begin  to  give  rise  to 
trouble.  The  pain,  dragging,  or  cough  appear  to  be  produced  by  the 
stretching  of  the  very  sensitive  parietal  peritoneum  as  it  forms  a  small 
tight  sac.  Such  a  sac  rarely,  if  ever,  contains  either  gut  or  omentum  in 
my  experience,  but  occasionally  a  small  lobe  of  the  latter  is  found  in  it. 
This  supports  the  view  that  the  symptoms  are  due  simply  to  stretching  of 
the  peritoneum.  In  some  of  the  cases  on  which  I  have  operated  a  condi- 
tion has  been  found  which  at  first  sight  has  been  a  little  puzzling.  When 
the  lump  was  exposed  it  appeared  to  be  composed  entirely  of  fat  covered 
by  adherent  peritoneum,  and  the  conclusion  likely  to  be  drawn  was 
that  the  fat  was  omentum.  This  fat,  moreover,  could  often  be  drawn 
to  a  considerable  extent  out  through  the  little  ring  in  the  linea  alba,  at 
first  strengthening  this  belief.  But  in  such  cases,  when  the  fat  was 
carefully  divided  it  was  found  that  the  peritoneal  sac  lay  within  it,  and 
on  opening  this  the  true  peritoneal  cavity  was  seen,  with  or  without 
a  lobule  of  omentum  is  sight;  but  gut  was  almost  never  seen.  In  fact, 
the  first  lobule  met  with  was  nothing  more  than  subperitoneal  fat  pushed 
out  before  the  sac  and  covered  by  fascia  transversalis. 

Operation.  The  operation  which  I  have  found  perfectly  satis- 
factory in  these  cases  is  very  simple.  It  consists  in  making  a  vertical 
incision  over  the  centre  of  the  little  tumour,  clearing  the  fat  from  the 
fibrous  ring  in  the  linea  alba  after  pulling  it  out  as  far  as  possible.  The 
peritoneal  sac  underlying  or  in  the  middle  of  the  lobule  is  then  opened 
to  see  that  there  is  no  omentum  within.  It  is  then  transfixed,  tied 
en  masse,  and  cut  away.     A  few  silk  or  linen-thread  stitches  are  then 
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inserted  in  the  borders  of  the  ring,  taking  a  good  grip  of  them,  and  are 
tied  without  too  much  strain.  The  skin  is  then  sutured  without  any 
drainage.  This  very  simple  procedure  has  never,  so  far  as  my  own 
experience  goes,  been  followed  by  recurrence. 

UMBILICAL  HERNIA 

This  hernia,  although  also  in  the  middle  line  and  but  little  removed 
from  the  epigastric,  has,  as  is  well  known,  a  totally  different  origin. 
The  cicatricial  tissue  which  forms  after  the  necrosis  of  the  infantile 
umbilical  cord  is  in  many  individuals  very  thin,  and  practically  unites 
the  peritoneum  with  the  skin.  In  those  patients,  then,  whose  abdominal 
aponeuroses  are  badly  developed  this  scar  tissue  is  insufficiently  supported, 
and  yields  to  the  pressure  from  within  until  a  sac  is  formed,  into  which 
omentum  at  once  enters  as  a  rule.  Subsequently,  and  not  uncommonly, 
in  large  umbilical  herniae  the  colon  may  be  forced  into  the  sac,  and  later, 
but  more  rarely  still,  small  intestine.  In  some  of  such  cases  the  tissues 
covering  a  part  or  the  whole  of  the  protrusion  are  so  thin  that  it  seems 
strange  that  they  can  ever  bear  the  bursting  strain  put  upon  them  from 
within  continuously,  and  at  times  spasmodically,  as  during  cough.  Once 
formed,  such  a  protrusion  has  a  great  tendency  to  increase  rapidly. 
Several  forces  are  now  at  work.  There  is  first  the  pressure  from  within 
as  before,  which  is  also  wedging  the  protrusion  between  the  recti  muscles 
and  tending  to  separate  them  more  and  more  and  enlarge  the  opening; 
there  is  besides  tlie  effect  of  gravity  upon  the  contents  of  the  hernia, 
which  are  now  unsupported  by  anything  but  thin  non-muscular  coverings, 
and  drag  downwards  in  ever-increasing  ratio  as  their  weight  becomes 
greater. 

These  points  have  a  strong  bearing  upon  the  question  of  attempting 
the  prevention  of  such  hernia  by  operation.  This  question  hardly  arises 
during  infancy  and  childhood,  when  such  umbilical  herniae  are  very 
common,  as  it  is  well  known  that  they  have  a  natural  tendency  to  heal 
if  well  supported  by  some  simple  bandage.  But  in  middle  life,  when 
degenerative  changes  in  the  tissues  are  common,  and  fat  accumulates  in 
the  tissues  as  well  as  in  the  omentum,  we  have  to  face  the  question 
whether  the  patient  should  accept  the  risk  of  operation  for  the  closure 
of  the  umbilical  opening  before  great  protrusion  has  taken  place,  or 
accept  the  well-known  dangers  of  the  latter,  with  the  prospect  of  ever- 
increasing  volume  of  the  contents,  and  greater  difficulty  in  closing  the 
opening  securely,  and  often  under  conditions  of  incarceration  with  adhe- 
sions or  even  of  strangulation.  The  older  the  patient,  the  less  chance  he 
has  of  recovery  from  the  latter.     My  own  practice  has  been  to  advise 
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all  fairly  healthy  adults  suffering  from  umbilical  hernia  to  submit  to 
operation,  unless  there  is  some  distinct  contra-indication  such  as  age, 
chest  trouble,  albuminuria,  or  diabetes,  or,  for  reasons  given  above  (see 
p.  4),  an  inordinate  protrusion  of  viscera.  As  to  controlling  such 
herniae  by  bandages,  trusses,  &c.,  in  stout  people,  I  think  most  surgeons 
of  large  experience  will  agree  that  the  prospect  is  not  good,  and  that  they 
increase  in  volume  in  spite  of  any  appliance. 

Operation.  Having  decided  to  operate  for  the  radical  cure  of 
a  non-strangulated  umbilical  hernia,  the  patient  should  be  put  to  bed  for 
at  least  a  week  beforehand.  During  this  time  the  food  should  be  re- 
stricted in  amount  and  mostly  fluid.  At  the  same  time  means  must 
be  adopted  to  effectually  unload  the  bowels.  By  both  these  measures 
a  certain  diminution  in  the  general  volume  of  the  abdominal  contents 
can  be  brought  about,  favourable  to  the  reduction  in  whole  or  in  part  of 
the  protrusion,  and  to  the  decrease  of  strain  on  the  stitches  when  the 
opening,  be  it  large  or  small,  is  closed.  If  the  hernia  be  voluminous 
and  does  not  subside  spontaneously  in  the  recumbent  position,  it  should 
be  carefully  but  firmly  reduced  frequently  during  the  week,  if  possible 
wholly,  or  as  far  as  feasible.  If  it  contain  adherent  omentum,  this  should 
be  manipulated  by  pretty  firm  squeezing  into  the  abdomen,  and  left  there 
under  a  retaining  bandage.  All  this  will  tend  to  accustom  the  abdomen 
to  the  replaced  contents,  and  will  improve  the  condition  of  the  skin 
overlying  the  sac,  which  is  often  in  an  eczematous  and  foul  condition. 
Otherwise  the  cleansing  of  the  skin  for  operation  will  follow  the  usual 
rules  and  should  be  carried  out  daily.  No  operation,  unless  in  an  emer- 
gency, should  be  undertaken  unless  it  is  quite  sound  and  clean.  But 
it  is  not  always  an  easy  matter  to  render  the  skin  aseptic.  It  is  some- 
times raw  or  ulcerated.  In  a  private  case  recently  under  my  care, 
where  ulcers  had  been  present  some  weeks  before  I  saw  the  lady,  they 
had  perforated  into  the  sac  a  few  days  previously  to  my  operation.  It 
was  treated  by  boric  fomentations,  and  the  ulcerated  skin  was  then  kept 
from  contact  with  other  parts  by  being  held  up  in  tenaculum  forceps 
while  the  operation  was  proceeded  with,  and  was  enveloped  in  gauze 
as  progress  was  made,  and  until  the  loose  skin  and  sac  were  completely 
removed.     The  result  was  primary  union  without  a  flaw. 

The  first  incision  should  always  be  made  over  the  lateral  aspect  of 
the  hernia.  Commencing  in  the  middle  line  an  inch  or  two  above  the 
neck  of  the  tumour,  it  should  curve  over  the  side  of  the  latter  and  end 
in  the  middle  line  an  inch  or  two  below  the  neck.  On  the  opposite  side 
a  similar  incision  is  made,  so  that  two  shallow  flaps  are  formed  designed 
to  meet  in  the  middle  line.  These  incisions  should  not  open  the  sac 
at  first,  but  just  enable  the  flaps  to  be  drawn  off  the  neck  to  its  base, 
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the  intervening  part  being  held  up.  Here,  when  the  sac  is  opened  just 
external  to  the  ring  above,  there  will  always  be  far  less  chance  of  meeting 
adhesions  between  gut  or  omentum  and  the  sac  than  at  its  most  prominent 
or  lower  part,  where  it  is  hot  safe  to  open  it  on  this  account.     When  the 


Fig.  3.  Umbilical  Hernia.  Clos- 
ure of  the  ring.  Edges  of  the  ring 
of  an  umbilical  or  ventral  hernia 
closed  by  sutures  which  include  fascia 
transversahs  and  the  posterior  layer 
of  the  sheath  of  the  rectus  muscle. 
The  anterior  layer  of  the  rectus 
sheath  is  free,  and  beneath  it  the 
muscles  are  seen  on  either  side. 


Fig.  4.  Umbilical  Hernia.  Clos^ 
ure  of  the  rectus  sheath.  Mode  of 
entering  the  sutures  on  either  side 
through  the  anterior  layer  of  the 
rectus  sheath,  so  that  when  drawn 
together  the  edges  shall  be  folded  in- 
wards and  a  broad  surface  of  contact 
be  made  between  them. 


sac  has  thus  been  entered  with  caution  close  to  the  upper  part  of  the  ring, 
and  it  is  seen  that  there  are  no  adhesions  of  intestine  with  the  latter, 
any  omentum  found  should  be  at  once  tied  ofif  at  the  level  of  the  opening 
in  the  abdominal  wall  and  cut  beyond  the  ligatures,  the  stump  being 


RADICAL  CURE  OF  UMBILICAL  HERNIA  15 

reduced  into  the  peritoneal  cavity  after  careful  examination  to  see  that 
there  are  no  bleeding  points  in  it  If  there  be  no  gut  in  the  sac,  or  if  it 
has  been  reduced,  nothing  remains  but  to  excise  the  skin  included  between 
the  two  lateral  incisions,  and  with  it  the  corresponding  sac  and  all  the 
omentum  adherent  to  it  which  was  previously  severed  from  the  abdom- 
inal portion.  This  saves  time  and  loss  of  blood,  as  there  is  no  need 
to  separate  the  sac  from  the  protruded  omentum ;  both  are  simply  taken 
away  with  the  skin  covering  the  hernia  in  one  mass.  If  bowel  should 
be  found  adherent  at  any  spot  it  will  need  to  be  dissected  away  from  the 
sac  with  the  greatest  care,  lest  it  be  opened  or  weakened.     In  some  cases 


c 

Fig.  5.  A  Simple  Mode  of  closing  an  Umbilical  Hernia.  Cross-section  of 
the  abdominal  wall,  a,  a.  Peritoneum  and  edges  of  the  ring  first  drawn  together  at 
c,  c;  b,  b,  Recti  muscles,  the  edges  of  which  are  folded  inwards  by  the  suture  c,  c. 

the  portion  of  the  sac  adherent  firmly  to  it,  if  small,  can  be  left  attached 
to  it  and  severed  from  the  rest,  rather  than  risk  damage  to  the  gut  from 
extensive  or  deep  dissection.  But  in  a  few  cases  with  very  extensive 
adhesions  it  may  be  better,  as  already  hinted  (see  p.  5),  to  resect  the 
adherent  gut  in  healthy  tissue  and  join  end  to  end,  than  to  damage  it 
severely  by  dissection  of  the  adhesions  and  then  return  it  covered  by 
raw  patches,  denuded  by  peritoneum,  and  ready  to  give  way,  or  if  not 
quite  so  far  damaged,  at  least  prone,  if  not  almost  certain,  to  contract 
fresh  adhesions  within  the  abdomen.  In  one  or  two  of  my  own  cases 
this  resection  was  done,  and  in  each  with  success  (see  Fig.  i). 

In  the  case  of  a  moderate-sized  ring,  say  with  a  diameter  of  ij^4 
inches  and  with  fairly  thick  abdominal  walls,  a  very  simple  method  which 
I  formulated  for  myself  many  years  ago  has  yielded  the  very  best  results 
as  regards  safety  and  permanence  of.  results.  In  the  first  place,  the 
sac  is  drawn  forward,  transfixed  at  two  or  more  points,  and  tied  firmly 
at  the  level  of  the  opening.  The  sac  is  then  cut  away  and  the  stump 
allowed  to  retract  into  the  abdomen.  In  my  own  cases  the  sutures  for 
all  this  work  have  for  many  years  been  Singer's  sewing  machine  linen 
thread,  No.  90  (from  Barber's  manufactory)  or  No.  60,  as  already 
noticed  alx)ve  (see  p.  9). 

The  edges  of  the  fibrous  ring,  not  cleanly  dissected  but  left  as  much 
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'rr.!:-turf>efl  as  fKySsihle,  are  now  brought  together  by  the  same  No.  60 
::'^.'thread  stitches  placed  abfjut  j/2  inch  apart  and  taking  up  a  good  roll 
ue  <  see  Pig.  3).  A  second  row  of  stitches  is  now  passed  through 
r>.^  anterior  part  of  the  rectus  sheath,  in  the  manner  indicated  in  Fig.  4, 
V,  *r^t  V.  hen  drawn  together  and  knotted  the  first  row  is  folded  in  (sec 


cr 


I  ro.  6,    Sc;7i;kh  of  tme  Aponeurotic  and  Peritoneal  Structures.    Sutures 
plac'-^L     (A/ri>vy  Clinic.) 

Fig.  5  j  and  the  parts  of  the  sheath  inckided  in  them  approximated  over 
a  consirlcrahle  area  without  strangulation  of  the  tissue.  Upon  this  the 
flaps  of  the  skin  are  united  in  the  usual  manner.  In  such  cases  a  small 
stranrj  of  gauze  is  usually  desirable  as  a  drain  in  the  lower  angle  of  the 
wound,  on  account  of  the  largeness  of  the  potential  cavity  under  the 
flaps,  which  are  usually  stretched  across  a  space  between  a  considerable 
depth  of  fat  on  I>oth  sides.     In  this  space,  unless  drained,  there  is  much 
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tendency  to  the  collection  of  serum  and  oily  matter  from  the  super- 
abundant fat,  which  will  delay  union  even  if  it  do  not  favour  suppura- 
tion. This  drain  can  be  removed  in  forty-eight  hours  or  perhaps  a  day 
later,  after  which  there  is  little  secretion  to  be  feared. 

In  the  more  complicated  cases  either  a  complete  dissection  of  the 
various  layers  with  suture  of  peritoneum  to  peritoneum,  fascia  to  fascia. 


,*  i^  Fa»i  T  ^  V  ii 


Fig.  7.     Sutured  Aponeurotic  and  Peritoneal  Structures     (Mayo  Clinic.) 


and  skin  to  skin  may  be  used,  or  the  operation  devised  by  Mayo  has 

answered  all  purposes. 

Mayo  operation.    The  operation  described  by  Mayo  is  as  follows : 
Two  transverse  elliptic  incisions  are  made,  cleanly  exposing  the  neck 

of  the  hernial  sac  and  the  aponeurotic  structures   for  several  inches 

above  and  below  it.     The  neck  of  the  hernial  protrusion  is  cleared  as 
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high  as  the  aponeurotic  structures  extend.  The  sac  is  then  opened  and 
any  intestine  which  may  lie  in  it  is  returned  into  the  abdomen.  The 
contained  omentum,  if  such  there  be,  is  ligated  in  sections  on  a  level 
with  the  abdominal  orifice,  and  the  stumps  returned  into  the  peritoneal 
cavity.  The  sac.  with  all  of  the  adherent  omentum,  including  the  skin, 
is  cut  away  without  further  manipulation.  A  stout  curved  needle 
threaded  with  strong  celluloidin  linen  is  passed  from  without  in  through 
the  aponeurotic  structures  and  peritoneum  from  2  to  3  inches  above  the 
margin  of  the  opening. 

To  guard  the  needle  as  it  enters  the  peritoneal  cavity  the  bowl  of  a 
large  tablespoon,  as  recommended  by  Monks,  is  a  valuable  aid.  The 
needle  and  thread  is  drawn  down  and  out  of  the  hernial  opening.  A 
firm  mattress  stitch  is  now  caught  in  the  upper  edge  of  the  lower  flap, 
about  34  of  an  inch  from  the  margin;  the  needle  is  then  carried  back 
through  the  hernial  opening  into  the  peritoneal  cavity  and  made  to 
emerge  1/3  of  an  inch  lateral  to  the  point  of  original  entrance.  On 
each  side  of  this  is  introduced  a  similar  mattress  suture  of  strong 
chromicized  catgut  (see  Fig.  6).  These  three  sutures  are  drawn  tight, 
pulling  the  entire  thickness  of  the  aponeurotic  and  peritoneal  structures 
behind  the  upper  flap.  The  margin  of  the  upper  flap  is  now  retracted 
to  expose  the  suture  line,  and  if  any  gap  exists  it  is  closed  with  catgut 
sutures.  The  upper  flap  is  now  sutured  to  the  surface  of  the  aponeurosis 
Ijelow  by  continuous  or  interrupted  cliromicized  catgut  sutures  and  the 
superficial  fat  and  skin  closed  (see  Fig.  7).  Patients  are  confined  to 
bed  from  twelve  to  twenty  days. 

VENTRAL  HERNIA 

The  many  varieties  of  this  hernia,  so  common  nowadays  in  conse- 
quence of  the  large  number  of  abdominal  sections  performed  for  one 
disease  or  another,  suppurative  and  non-suppurative,  do  not  all  require 
detailed  and  separate  description.  The  general  scheme  given  for  opera- 
tions on  umbilical  hernia?  will  cover  these  too  (see  pp.  13  ct  scq.). 

The  same  may  be  said  of  those  hernioe  in  various  parts  of  the  abdom- 
inal wall  due  to  subcutaneous  ruptures  of  muscles  from  strain. 

Operation.  These  may  l3e  cured  by  one  of  two  methods,  either 
the  various  layers  of  the  abdomen  are  dissected  out  and  attached  to  each 
other,  peritoneum  to  peritoneum,  internal  oblique  to  internal  oblique, 
external  oblique  to  external  oI)lique,  skin  to  skin,  or  the  overlapping 
method  as  described  under  umbilical  hernia  may  be  used. 
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DIAPHRAGMATIC  HERNIA 

This  is  a  very  rare  form  of  displacement  of  the  contents  of  the  abdo- 
men through  its  boundaries,  apart  from  congenital  defects  and  punctured 
wounds  of  the  parietes  penetrating  the  diaphragm  as  well.  Specimens 
of  the  first  form  are  to  be  found  in  dissections  of  newly  born  infants  in 
all  museums,  and  one  of  the  latter,  where  recovery  followed  without 
operation,  may  be  seen  in  University  College  Hospital  Museum.  Person- 
ally, I  have  only  seen  one  case  of  diaphragmatic  hernia  in  an  adult.  It 
was  in  the  hands  of  a  provincial  surgeon  who  operated  for  obstruction 
without  discovering  the  seat.     After  death  the  hernia  was  discovered. 

Operation.  No  definite  rules  can  be  laid  down  for  operation  in 
such  cases.  The  diagnosis  must  always  be  extremely  difficult,  and  will 
in  all  probability  only  be  made,  if  made  at  all,  on  opening  the  abdomen. 
But  if  discovered  the  rent  in  the  diaphragm  might  be  closed  by  stitches. 


CHAPTER  III 

OPERATIONS  FOR  THE  RADICAL  CURE  OF  XON- 
STRAXGULATED  INGUINAL  HERNIA 

FACTORS  INFLUENCING  THE  CHOICE  OF  OPERATION 

Several  varieties  of  inguinal  hernia  are  generally  recognized,  and 
the  operations  performed  upon  them  will  vary  according  to  their  ana- 
tomical varieties,  their  contents,  and,  finally,  according  to  the  patho- 
logical changes  in  the  protruded  viscera. 

Whether  an  inguinal  hernia  is  reducible,  incarcerated,  or  strangulated, 
is  the  most  important  consideration  in  connexion  with  operation  on  it. 
Next  to  this  is  the  question  whether  it  is  from  the  first  congenital  or 
acquired.  In  the  ordinary  course  of  development  the  funicular  process 
of  peritoneum  produced  by  the  descent  of  the  testicle  and  cord  closes 
and  becomes  obliterated.  But  in  some  individuals  it  remains  more 
or  less  in  the  embryonic  state.  In  such  a  case  the  muscular  internal 
inguinal  ring  and  the  tendinous  external  are  usually  imperfectly  de- 
veloped, and  consequently  give  inadequate  support.  It  seems  almost 
certain  that  no  inguinal  hernia  is  produced  by  strain  without  some  such 
weakness  predisposing  to  it.  In  other  words,  a  normally  developed  indi- 
vidual does  not  acquire  an  inguinal  hernia  even  under  strain. 

But  besides  these  hernige  there  are  others  which  take  a  different 
direction  in  the  inguinal  region.  In  the  first  place,  the  protrusion  of  the 
peritoneum  may  lie  inside  of  the  epigastric  artery  instead  of  external, 
while  still  escaping  through  the  internal  ring — the  '  direct  hernia '  of 
some  writers.  Others  reserve  this  term  for  the  variety  which  bursts 
through  the  conjoined  tendon  and  thus  reaches  the  cord  as  it  escapes 
through  the  external  ring.  This  is  a  rare  form,  and  the  writer  can  only 
remember  one  well-marked  example  of  the  kind  in  the  many  hundreds  of 
hernias  on  which  he  has  operated.  In  this  a  sharply  defined  opening  was 
found  directly  in  the  middle  of  the  conjoined  tendon,  and  through  this 
the  hernia  had  left  the  abdomen.  It  had  not  passed  through  the  usual 
internal  ring.  Such  a  condition  would  call  for  a  modification  of  the 
usual  operations,  as  w^ould  also  the  following. 

A  sac,  having  been  pushed  before  the  bowel  through  the  internal  ring, 
may  turn  upwards  and  outwards  between  the  internal  and  external 
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oblique  muscles,  or  between  the  internal  and  transversalis.  Such 
'  interstitial '  forms  may  be  also  combined  with  another  ordinary  sac 
which  follows  the  cord  as  usual.  A  good  instance  of  this  bifid  form  is 
represented  in  Fig.  8,  drawn  from  a  case  operated  on  by  the  writer  some 
years  ago  {Brit,  Med.  Jour.,  Sept.  lo,  1898).  Here  the  neck  of  the  bifid 
sac  is  seen  at  the  internal  inguinal  ring  and  one  arm  passing  with  the 
cord  into  the  scrotum,  while  the  other  runs  upwards  and  outwards  above 
Poupart's  ligament  under  the  external  oblique  muscle.  Between  the 
two  arms  ran  the  deep  epigastric  artery  and  vein  in  the  usual  direction 


A  — 


Fig.  8.  Bifid  Interstitial  Inguinal  Hernia,  a.  Anterior  spine  of  the 
ilium;  b.  Aponeurosis  of  the  external  oblique  muscle  slit  open  and  turned  down, 
showing  the  double  hernial  sac,  the  outer  pouch  lying  on  the  internal  oblique 
muscle,  the  inner  running  into  the  scrotum;  c,  The  deep  epigastric  artery  and 
veins  separating  the  two  pouches  of  the  sac;  d,  The  internal  oblique  muscle. 


Upwards  and  inwards.  Of  course  the  sac  was  tied  off  at  its  neck  before 
it  forked,  the  condition  having  been  fully  recognized.  A  radical  opera- 
tion followed  by  one  of  the  procedures  described  below. 

We  must  also  contemplate  in  some  cases  of  obscure  inguinal  tumour 
the  possibility  of  another  variety  of  *  interstitial '  hernia  in  which,  in- 
stead of  the  peritoneum  passing  through  the  internal  ring,  it  is  forced 
betw^een  the  fascia  transversalis  and  muscle,  and  spreads  outwards, 
upwards,  or  inwards,  above  the  bladder.  In  such  a  case  the  neck  of 
the  sac  would  be  embraced  by  fibres  of  the  fascia  transversalis  and  not 
by  muscle,  the  whole  hernial  mass  lying  inside  the  muscles  of  the  abdo- 
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men  but  outside  the  peritoneal  cavity,  a  state  of  things  resembling 
reduction  en  masse  of  hernia.  But,  of  course,  there  is  in  this  case  no 
question  of  reduction  en  masse,  for  the  peritoneum  may  not  have  entered 
the  inguinal  canal  at  all,  or  only  partly  have  done  so.  But  there  are 
cases  in  which  a  hernia  has  partially  escaped  through  the  inguinal  canal, 
the  greater  part  of  its  contents  being  interstitial  between  the  fascia  trans- 
versalis  and  muscle,  and  having  no  relation  to  the  internal  ring.  Such  a 
condition  was  recently  met  with  by  the  writer  and  gave  rise  to  consider- 
able embarrassment  during  the  operation.  On  opening  the  sac  the  bulk 
of  the  bowel  could  be  pushed  back  through  the  rings,  but  obviously  not 
into  the  general  abdominal  cavity.  When  the  finger  was  made  to  follow 
it  a  large  interstitial  sac  was  found  with  a  narrow  neck  opening  into 
the  general  peritoneal  cavity,  and  having  no  relation  to  the  inguinal 
ring,  and  was  plainly  formed  by  the  peritoneum  strengthened  by  the 
fascia  transversalis. 

All  these  varieties  must  be  borne  in  mind  by  every  operator,  and 
will  modify  his  procedure  in  many  cases. 

Again,  the  important  differences  in  the  contents  of  inguinal  herniie 
must  be  remembered,  as  they  also  will  modify  the  procedure.  As  a  rule 
they  will  consist  of  small  bowel  or  omentum,  or  both.  .  But  it  must  not 
be  forgotten  that  in  some  cases  the  bladder  is  drawn  into  the  rings  with 
the  peritoneum  of  the  sac.  This  is  not  a  serious  complication  if  recog- 
nized and  understood,  but  has  proved  very  embarrassing  in  some  re- 
corded cases  and  has  led  to  fatal  mistakes  in  others.  When  recognized 
the  bladder  is  simply  pushed  back  before  the  rings  are  sutured.  The 
danger  is  that  it  may  be  transfixed  with  the  sac. 

The  caecum  and  sigmoid  flexure  have  also  been  met  with  in  inguinal 
hernia,  and  I  have  found  them  very  difficult  to  deal  with.  This  was 
owing  to  their  not  having  in  all  parts  a  complete  covering  of  peritoneum. 
In  such  cases  the  hernia  appeared  to  have  been  produced  by  the  slipping 
down  of  the  partially-covered  bowel  behind  the  peritoneum  into  the  sac. 
The  consequence  of  this  is  that  the  outer  part  of  the  protruded  gut  is 
uncovered  by  peritoneum,  and  it  is  not  possible  to  reduce  it  without 
at  the  same  time  returning  the  sac  in  whole  or  in  part  into  the  abdomen. 
To  do  this  the  surface  of  the  c?ecum  or  sigmoid  uncovered  by  peritoneum 
has  to  be  very  carefully  separated  from  the  structures  with  which  it 
lies  in  contact  with  due  regard  to  its  vascular  supply.  This  is  no  easy 
matter  with  either  viscus  in  some  cases,  and  the  dangers  of  cellulitis  are 
enhanced  by  any  rough  handling.  Only  part  of  the  sac  can  in  most 
cases  be  removed,  the  rest  is  stitched  up  and  reduced  before  the  rings 
are  closed. 
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METHODS  OF  OPERATING 

Not  so  long  ago  almost  all  the  operations  for  hernia  were  undertaken 
for  the  very  dangerous  complications,  including  incarceration  or  strangu- 
lation which  usually  followed  when  the  rupture  could  not  be  reduced. 
Nowadays  by  far  the  largest  number  of  operations  are  done  for  the 
prevention  of  the  descent  of  the  hernia,  and  there  are  relatively  fewer 
cases  of  bad  strangulation. 

A  very  large  number  of  procedures  have  been  devised  within  the 
last  few  decades  for  the  radical  cure  of  inguinal  herniae,  a  review  of 
which  would  be  impossible  here  and  unnecessary.  The  most  recent  and 
best  have  had  one  and  the  same  principle  underlying  them  all.  Their  aim 
has  been  to  bring  about  by  operation  the  nearest  possible  return  to  the 
anatomical  conditions  existing  in  the  normal  adult.  The  first  element 
in  this  effort  is  in  all  to  produce  a  flat  plane  of  peritoneum  over  the 
point  of  exit  of  the  hernia  from  the  abdomen  instead  of  the  little  pit, 
funnel,  or  canal  which  probably  precedes  all  herniae.  The  next  is  to 
bring  the  internal  inguinal  ring  into  its  old  position  and  normal  size 
by  drawing  down  the  conjoined  tendon  to  the  posterior  border  of  Pou- 
part's  ligament  by  sutures  carefully  inserted  from  within  outwards  be- 
hind the  spermatic  cord,  leaving  the  latter  only  just  enough  room  in  the 
reduced  internal  ring  to  escape  strangulation.  The  third  point  is  to  re- 
duce the  size  of  the  external  ring  by  stitching  its  borders  over  the  cord 
from  without  inwards  until  it  only  barely  allows  the  latter  to  pass  into  the 
scrotum.  Opinions  vary  as  to  which  of  these  three  elements  in  the  opera- 
tions of  radical  cure  is  of  most  importance,  but  all  are  agreed  at  the  pres- 
ent time  that  the  closure  of  the  external  ring  is  least  important.  Some 
operators  also  lay  stress  upon  the  necessity  of  reducing  the  bulk  of  the 
cord  by  excising  the  greater  part  of  its  veins  before  closing  the  rings. 

Personally,  I  regard  the  two  first  of  almost  equal  value.  It  seems 
beyond  question  that  to  leave  any  pit  or  even  slackness  of  peritoneum 
opposite  the  point  at  which  the  cord  escapes  from  the  abdomen  is  a 
mistake  and  invites  recurrence.  But  not  to  reduce  the  size  of  the  internal 
ring  as  far  as  possible  is  to  leave  a  weak  spot,  into  which  the  peritoneum, 
no  matter  how  tense  it  may  have  been  made,  will  in  time  tend  to  pro- 
trude. In  the  earlier  operations  perhaps  too  much  stress  was  laid 
relatively  upon  the  treatment  of  the  stump  of  the  sac,  and  of  late  there 
seems  a  tendency  to  lay  all  the  stress  upon  the  closure  of  the  internal 
ring  and  its  displacement  outwards.  To  be  properly  carried  out,  both 
factors  in  the  operation  must  be  most  scrupulously  attended  to. 

In  the  earlier  open  operations  designed  to  include  both  requirements, 
attempts  were  made  to  close  the  sac  high  up  and  to  reduce  the  size  of 
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the  internal  ring  without  dividing  the  aponeurosis  of  the  external  oblique 
by  enlarging  the  external  ring  from  within  outwards.  Two  methods 
which  were  introduced  about  the  same  time  and  independently  may  be 
mentioned  here;  my  own  and  Sir  W.  Macewen's.  Both  these  gave 
excellent  results  in  moderate-sized  herniae,  and  for  children  I  still  employ 
my  own  method,  which  is  one  of  the  simplest,  believing  that  to  avoid 
division  of  the  external  oblique  aponeurosis  is  most  desirable.  For 
larger  herniae,  however,  in  adults,  I  think  we  have  a  better  method  in 
Bassini's,  which  exposes  the  internal  ring  and  conjoined  tendon  by 
slitting  up  the  aponeurosis  of  the  external  oblique,  and  which  enables  us 
to  stitch  the  conjoined  tendon  to  the  posterior  border  of  Poupart's  liga- 
ment accurately  behind  the  cord  and  bring  the  internal  ring  into  its 
original  position. 

Before  proceeding  to  discuss  in  detail  the  various  methods  for  pre- 
venting the  descent  of  inguinal  herniae,  some  points  common  to  them  all 
may  be  mentioned  here  in  order  to  save  repetition.  The  incision  for 
each  may  be  said  to  be  the  same,  sometimes  a  little  longer  or  shorter 
perhaps,  but  always  running  obliquely  downwards  and  inwards  directly 
over  the  rings.  It  is  well  to  limit  as  far  as  possible  its  extension  over 
the  pubis  and  scrotum.  The  abundance  of  hair  and  sebaceous  follicles 
in  this  region  renders  it  particularly  difficult  to  cleanse  the  deeper  layers 
of  the  skin  from  all  bacteria  by  any  known  method  of  washing.  And 
though  the  surface  of  the  cutis  may  be  freed  from  all  organisms  by 
repeated  cleansing,  any  stitches  passing  through  the  deeper  parts  may  be 
infected  from  the  follicles  and  spoil  an  otherwise  ideal  result.  In  some 
cases  where  there  is  not  much  subcutaneous  fat,  I  have  been  in  the  habit 
for  years  past  of  dispensing  with  all  stitches  in  the  skin  and  of  closing  the 
wound  by  collodion  and  gauze.  This  is  best  done  by  placing  a  fine  hook 
at  the  upper  and  lower  angle  of  the  incision  and  drawing  its  ends  apart. 
This  brings  the  edges  of  the  wound  together  evenly  and  with  the  same 
tension  if  the  hooks  are  at  the  same  time  pressed  towards  the  deeper 
parts.  Gauze  is  then  evenly  laid  over  the  incision  and  painted  with 
celloidin  collodion  nearly  up  to  one  edge  on  one  side.  When  this  is 
dry  the  gauze  is  drawn  taut  from  the  other  side,  when  the  collodion 
is  painted  over  it  nearly  up  to  the  wound,  but  not  covering  it.  When 
this  side  is  dry,  the  dressing  is  applied  and  pressed  on  the  wound  while 
the  hooks  are  removed.  Then  the  usual  padding  and  bandages  are  fixed 
on  firmly. 

In  preparing  the  skin  beforehand,  it  should  be  remembered  that 
several  washings  extended  over  some  days  before  operation  are  better 
than  one,  no  matter  what  strong  germicides  are  used.  The  whole  area 
of  operation  is  well  rubbed  with  soap,  carefully  shaved,  and  scrubbed 
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with  a  sterile  nail-brush  and  water  as  hot  as  can  be  borne.  This  scrub- 
bing should  be  prolonged.  Then  the  parts  are  covered  with  a  compress 
dipped  in  i  in  25  carbolic  solution,  which  is  left  on  for  two  hours, 
when  the  lower  abdomen  is  covered  with  sterile  wool  until  the  next 
washing  in  the  evening, 

and    again    the    same  \  t 

process  is  repeated  next 
day.  By  such  means 
not  only  has  the  car- 
bolic lotion  time  to 
penetrate  into  the  fol- 
licles of  the  skin,  but 
the  latter  are  stimulated 
by  the  heat  and  friction 
to  extra  excretion 
which  carries  out  the 
bacteria  to  the  surface. 
As  these  radical  cures 
are  operations  *  of 
choice  \  it  is  easy  to 
spend  some  days  as  a 
rule  over  the  cleansing 
of  the  skin. 

AUTHOR'S 

OPERATION 

The  usual  oblique 
skin  incision  having 
been  made  and  the  ex- 
ternal ring  exposed,  the 
sac  is  separated  from 
the  cord  with  due  re- 
spect for  the  vas  de- 
ferens,   which    in    the 


Fig.  9.    Author's  Method  of  Radical  Cure  of 

Inguinal  Hernia  for  Children,    i.t.  Incision  in 

the  skin.    Sac  tied  off  above  by  one   suture,  s.s, 

which  is  carried  through  the  pillars  of  both  rings 

and  is  ready  to  be  tied  on  the  external  oblique.    The 

lower  part  of  the  sac,  s,  is  left  open.     Sutures,  s.p., 

carried  through  the  pillars  of  the  ring  in  front  of 

J  J      the  cord,  c,  ready  to  be  tied. 

child    IS    slender    and 

easily  torn.  The  sac  is  then  drawn  out  of  the  abdomen  and  opened  to 
see  that  it  contains  no  gut  or  omentum.  It  is  then  transfixed  as  high  as 
possible,  tied  completely  round,  and  cut  across  below  the  ligature,  the 
lower  part  being  left  to  itself  unless  it  is  so  small  that  its  fundus  comes 
away  easily.  With  large  inguinal  herniae  I  have  always  thought  it  a  mis- 
take to  dissect  the  sac  out  of  the  scrotum.  To  do  so  costs  some  time,  and 
a  raw  cavity  is  left  in  the  scrotum  which  is  apt  to  fill  with  blood,  and  this 
may  give  trouble.     If  the  sac  be  simply  cut  across  and  left  in  situ  with 
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its  upper  end  open,  it  simply  shrinks  up  round  the  testis  in  congenital 
cases  and  in  acquired  forms  soon  becomes  lost  in  the  tissues.  The  fears 
that  it  will  form  a  hydrocele  are  much  exaggerated  if  its  upper  end  is 
left  unclosed.  The  ligature  which  closes  the  stump  of  the  sac  is  left 
long.  One  of  its  ends  is  now  threaded  into  a  Liston's  curved  needle  and, 
guided  by  the  finger  thrust  into  the  inguinal  canal  in  front  of  the  cord, 
is  carried  up  the  canal  as  far  as  possible  and  made  to  pierce  the  conjoined 
tendon  high  up  from  behind  forwards,  on  the  inner  side  of  the  ring  and 
the  aponeurosis  of  the  external  oblique.  Here  it  is  unthreaded.  The 
other  ligature  of  the  sac  is  then  threaded  in  the  needle  and,  similarly 
guided,  is  passed  through  the  posterior  border  of  Poupart's  ligament  high 
up,  and  brought  out  through  the  external  oblique.  When  these  two 
threads  are  now  drawn  upon,  the  stump  of  the  sac  is  pulled  up  into  the 
abdomen,  and,  when  they  are  tied,  is  fixed  within  the  internal  ring  (see 
Fig.  9).  In  the  same  way  the  pillars  of  the  external  ring  with  the  edges 
of  the  internal  ring  are  drawn  together  by  three  or  four  sutures  similarly 
placed  in  position  by  means  of  a  Liston's  needle,  and  the  operation  is 
finished  by  closing  the  skin  wound. 

The  theoretical  objections  to  this  method  are  that  the  two  rings  are 
closed  by  the  same  suture,  and  that  the  cord  leaves  the  abdomen  through 
the  internal  angle  of  each.  There  is,  therefore,  an  absence  of  the  normal 
valve-like  action  of  the  deeper  layers  of  muscles  in  which  the  internal 
ring  lies,  and  consequently  both  rings  correspond.  But  my  experience 
of  the  method  in  children  leads  to  the  conclusion  that  this  defect  is  not 
a  serious  one,  and  I  have  seen  many  patients  dealt  with  by  this  method 
quite  free  of  recurrence  years  after  operation.  The  practical  diffi- 
culties of  placing  the  sutures  in  the  pillars  of  the  ring  in  children  are 
easily  overcome.  But,  as  already  remarked,  this  operation  is  less  suit- 
able for  adults,  on  whom  I  prefer,  as  a  rule,  to  do  Bassini's  operation. 

KOCHER'S  OPERATION 

In  this  procedure  an  attempt  is  also  made  to  utilize  the  sac  in  a  way 
to  reinforce  the  structures  which  defend  the  two  rings,  which  in  most 
cases  are  thinner  than  in  the  normal  subject. 

After  the  usual  incision  through  the  skin,  the  sac  is  separated  com- 
pletely from  the  cord  and  scrotum.  A  small  slit  is  then  made  through 
the  external  oblique  just  outside  the  position  of  the  internal  ring. 
Through  this  a  pair  of  slender  toothed  forceps  are  inserted  and  pushed 
down  the  inguinal  canal  and  out  of  the  external  ring  (see  Fig.  10). 
Here  they  are  made  to  take  hold  of  the  fundus  of  the  sac  and  are  with- 
drawn, bringing  the  latter  with  them  through  the  slit  described  (see  Fig. 
11).     When  all  the  sac  has  been  drawn  tight  through  this  hole  it  is 
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twisted  on  its  long  axis  (see  Fig.  12)  and  is  thus  shortened.  Silk  liga- 
tures are  then  carried  through  the  pillars  of  the  internal  ring  in  front  of 
the  cord,  guided  by  the  finger  in  the  canal,  and  through  the  external  ob- 
lique. The  twisted  sac  having  been  now  laid  down  between  each  row  of 
these  stitches,  the  latter  are  tied  seriatim  over  the  twist  (see  Fig.  12), 


Fig.  10.  Kocher's  Operation.  First  stage.  The  external  oblique  exposed 
and  a  small  slit  external  to  the  situation  of  the  internal  ring  made  for  the 
insertion  of  slender-toothed  forceps  with  which  to  catch  the  fundus  of  the  sac 
previously  dissected  free. 

after  which  the  external  ring  is  closed  in  the  same  way  over  its  lower- 
most end. 

This  operation,  too,  has  given  very  good  results,  but  has  the  same 
defects  as  the  last,  inasmuch  as  it  does  not  bring  the  conjoined  tendon 
down  behind  the  cord  so  as  to  reduce  the  size  of  the  internal  ring  from 
untliin  outwards  and  bring  it  into  its  old  position,  and  so  reconstruct  the 
oblique  inguinal  canal.     Closed  as  here  described  by  stitches  which  must 
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Fig.  II.  Kocher's  Operation.  Second  stage.  The  aponeurosis  of  the  ex- 
ternal oblique  exposed  and  the  sac  drawn  out  through  a  small  slit  in  it  external 
to  the  situation  of  the  internal  ring. 


/ 


I 


Fig.  12.  Kocher's  Operation.  Third  stage.  Sac  shown  twisted  over  the 
situation  of  the  canal ;  sutures  passed  through  the  pillars  of  the  rings  ready  to 
be  tied  across  the  twisted  sac. 
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pass  in  front  of  the  cord,  each  ring  will  lie  directly  over  the  other  with- 
out either  being  defended,  the  internal  by  the  support  of  the  overlying 
external  oblique,  and  the  external  by  the  underlying  conjoined  tendon. 
If,  however,  the  stitches  be  carefully  passed  through  the  pillars  of  both 
rings  and  tied  over  the  twisted  saci  the  support  of  the  latter  may  com- 
pensate for  this  defect.  There  is  a  risk,  however,  that  the  sac,  separated 
from  all  its  vascular  supply  and  strained  by  twisting  as  well  as  strangled 
by  the  stitches  including  it,  may  lose  its  vitality  and  necrose  and  come 
away,  or  at  least  delay  union  until  disintegrated.  And  this  is  stated 
to  have  occurred,  though  I  have  not  seen  it  in-  the  few  cases  in  which 
I  have  employed  the  method.  If  the  sac  be  very  large,  only  the  upper 
part  of  it  need  be  twisted  up  to  form  the  pad  as  described,  the  lower 
portion  being  left  undisturbed  in  the  scrotum.  This  avoids  much  un- 
necessary dissection,  and  the  chance  of  a  haematoma  forming  in  the  loose 
tissue  of  the  scrotum. 

BASSINrS   OPERATION 

This  procedure,  which  is  now  so  widely  done  all  over  the  world, 
derives  its  value  from  the  fact  that  it,  perhaps  more  nearly  than  any 
other,  restores  the  structure  of  the  inguinal  ring  to  its  original  condition. 
In  other  words,  it  aims  at  reducing  the  enlarged  internal  ring  from 
within  outwards  by  stitching  the  conjoined  tendon  down  to  the  posterior 
part  of  Poupart's  hgament  behind  the  spermatic  cord.  This  can  only 
be  accomplished  by  first  slitting  up  the  external  oblique  aponeurosis 
from  the  external  ring  outwards  and  upwards  to  a  point  above  the 
upper  border  of  the  internal  ring. 

The  skin  incision  is  the  usual  one  for  all  these  operations,  and  should 
expose  the  aponeurosis  of  the  external  oblique  at  once.  The  external  ring 
having  been  defined  without  too  much  clean  dissection,  which  is  unneces- 
sary  and  only  damages  the  vascular  supply  and  general  vitality  of  the 
parts  to  be  closed,  one  blade  of  blunt-pointed  scissors  is  thrust  through 
the  ring  under  its  internal  pillar,  and  the  aponeurosis  is  divided  in  a 
direction  upwards  and  outwards  until  the  upper  border  of  the  internal 
ring  is  exposed  (see  Fig.  13).  It  seems  better  to  me  to  do  this  with  a 
scissors  than  a  knife,  and,  in  directing  the  scissors,  to  keep  well  above 
the  axis  of  the  inguinal  canal.  In  this  way  the  intercolumnar  bands  are 
not  cut  as  they  cross  the  thinnest  part  of  the  aponeurosis  of  the  external 
oblique,  which,  as  is  well  known,  is  that  directly  over  the  inguinal  canal. 
Moreover,  when  the  external  oblique  comes  to  be  stitched  again  there  is 
thicker  material  to  hold  the  stitches,  and  the  two  rows  of  sutures — the  one 
drawing  the  conjoined  tendons  down  to  the  posterior  border  of  Poupart's 
ligament,  and  the  other  drawing  the  divided  external  oblique  up  towards 
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the  outer  border  of  the  rectus — do  not  lie  one  over  the  other.  This,  to 
my  mind,  contributes  to  the  strength  of  the  barrier  erected  by  the  opera- 
tion to  the  redescent  of  the  hernia. 

When  the  external  oblique  is  thus  divided,  it  is  turned  downwards 

and  held  by  a  pair  of  catch-forceps.    The  £ac  is  now  exposed,  escaping 

from  the  enlarged  internal  ring,  having  the  spermatic  cord  behind  it. 

^^  _  From  this  it  is  separated  at  the 

^^e  highest  point  possible,  for  two 

^^^  reasons.     Firstly,  it  is  usually 

^^B  very    loosely    attached    to    the 

^^^        Ji   ^^^  ^j^  ^^^^  ^^  ^^  abdominal  part  of 

^^f         TSrf^^^k  j^^    ^^  neck,  and,  secondly,  when 

^m  1^^^^"^^^         ^^         ^^^^    °^   ^^tx^   should    be    no 

^K  1  ^^^^^^^^  U  I        dimple  or  pit  left  in  the  peri- 

^H  \  ^^V^*'*T  H  ^^"^""^    opposite    the    internal 

^^L  ^        *^fA  '    ]\       .^H  ^^^^'     Before   it   is   transfixed 

^^H  ^^te^        '^  1  \      ^^  ^"^  ^^^^»  ^^^  ^^^^  ^^  ^^^  ^^^ 

^^H  ^^^^kr'    fri  should    be     carefully     opened 

^^H  ^^j^>^,    y  below   the   point   selected    for 

^^F  ^l^^^k  ^Bl     ligation,  to  see  if  it  is  clear  of 

^^^  ^^Iv  ^B  ■    ^^^^^^^    ^^^    omentum.    Either 

^^V  ^^V*       m   1    "^^y  ^^  adherent  and  require 

^^^  ^H  m    *|   separation  or  excision.  Excision 

^^^^  ^^^H^'^^LkH    ^^  ^^^  prolapsed  and  adherent 

^^^^  -M^B   ■■H    intestine  should  of  course  only 

be  attempted  where  the  separa- 
tion of  very  extensive  adhesions 
would  imperil  the  integrity  of 
the  tube  or  would  leave  such  a 
large  raw  surface  as  to  almost 
certainly  cause  wide  readher- 
ence  of  a  dangerous  form  on  the  return  of  the  bowel  into  the  abdomen. 
From  what  I  have  seen  in  many  cases,  I  feel  sure  that  resection  in 
healthy  bowel  below  and  above  the  tangled  mass  is  safer  practice  in 
many  cases.  But  here  the  judgment  of  the  operator  is  the  determining 
factor.  If  familiar  with  the  details  of  enterectomy  in  all  its  varieties, 
the  risk  will  be  small.  I  can  recall  several  cases  where,  after  separating 
very  extensive  adhesions,  it  was  perfectly  obvious  that  the  condition  of 
the  gut  was  such  that  it  ought  not  to  be  put  back  into  the  abdomen, 
and  where  I  have  removed  the  whole  damaged  parts,  in  one  case  in- 
cluding the  Cc-ecum,  with  the  best  results.  But  if,  on  opening  the  neck 
of  the  sac,  it  were  seen  that  the  gut  was  hopelessly  adherent  to  it  over 


Fig.  13.  Bassini's  Operation.  First 
stage.  Aponeurosis  of  the  external  ob- 
lique slit  up  and  the  sac  removed ;  the  cord 
leaving  the  upper  angle  of  the  internal  ring 
is  held  up  on  a  hook.  The  two  deeper  mus- 
cles and  the  fascia  transversalis  are  seen. 
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a  large  area,  while  the  entering  and  leaving  portions  were  sound,  it 
would  be  better  and  safer  at  once  to  join  the  latter,  end  to  end,  leaving 
the  adherent  part  to  be  taken  away  with  the  sac.  This  would  besides 
save  much  time  and  oozing.  (See  Fig.  i,  which  represents  the  parts 
removed  for  these  reasons  in  a  case  of  large  irreducible  femoral  hernia, 
the  patient  making  an  excellent  recovery.) 

Where  the  omentum  is  found  adherent  widely  when  the  sac  is  opened, 
the  simplest  course  to  pursue  is  to  draw  it  out  a  little  further,  tie  it  off, 
and  reduce  the  non-adherent  stump  and  close  the  neck  of  the  sac.  The 
lower  part  of  the  latter  is  then  removed  with  the  adherent  omentum  as 
a  whole,  the  adhesions  being  left  undisturbed. 

If  the  adhesions  exist  in  the  upper  portion  of  the  sac,  this  part  only 
need  be  removed,  the  lower  part  being  left  undisturbed  in  the  scrotum. 
The  presence  of  this  portion  there  can  have  no  influence  upon  the  radical 
cure,  and  to  remove  it  leaves  a  raw  cavity  in  the  lax  tissue  of  the  scrotum, 
in  which  blood  and  serum  are  apt  to  accumulate.  But  it  is  well  to  remove 
in  all  cases  the  upper  part  of  the  sac,  which  has  been  freely  exposed  and 
manipulated  in  the  course  of  its  separation  from  the  cord.  This  part 
may  have  its  nutrition  impaired  by  the  dissection,  and  may  possibly 
have  been  infected  from  exposure.  As  it  is  free,  then,  it  had  better 
be  divided  below  as  far  as  detached,  and  so  far  removed..  The 
mouth  of  the  fundus  should  be  left  unstitched.  If  fluid  accumulates 
in  it,  it  can  escape  into  the  areolar  tissue  of  the  scrotum  and  be 
absorbed. 

The  most  important  part  of  the  operation  presents  itself  now,  ue. 
the  drawing  down  of  the  conjoined  tendon  to  Poupart's  ligament  behind 
the  cord.  This  is  lifted  on  double  hooks  and  held  well  up  until  it  is 
clearly  strained  against  the  upper  border  of  the  internal  ring,  the  fibres 
of  which  are  stretched  on  either  side  of  it.  A  thread  is  now  carried 
with  a  curved  needle  from  behind  forwards  through  the  deepest  part 
of  Poupart's  ligament,  where  it  arches  over  the  femoral  vessels,  coming 
out,  of  course,  on  the  inner  aspect  of  the  aponeurosis  of  the  external 
oblique,  which  was  originally  turned  down  after  division  (see  Fig.  13). 

The  same  thread  is  also  carried  under  the  inner  border  of  the  internal 
ring,  taking  up  a  considerable  amount  of  tissue,  which  at  this  level  will 
be  mostly  muscular.  For  this  first  stitch  should  be  placed  as  high  up 
close  to  the  cord  as  possible,  so  that  when  knotted  the  cord  is  embraced 
closely.  Similar  stitches  are  now  inserted,  at  about  three-eighths  of  an 
inch  from  one  another,  through  the  same  structures,  from  without  in- 
wards, until  close  to  the  spine  of  the  pubis.  The  more  internal  ones,  of 
course,  take  up  the  fibrous  part  of  the  conjoined  tendon.  When  these  are 
in  situ,  the  wound  is  very  carefully  dried  out,  and  each  is  tied  in  series, 
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commencing  from  within  by  preference,  though  they  may  be  tied  as  in 
Fig.  14.  The  conjoined  tendon  is  thus  drawn  down  to  the  posterior 
border  of  Poupart's  ligament  behind  the  cord.  The  stitches  should  not 
be  closed  too  tightly.  If  this  is  done  they  may  strangle  the  included 
tissues  and  cause  necrosis,  though  perfectly  aseptic.  All  that  is  wanted 
is  to  bring  the  structures  lightly  together. 

The  flap  formed  by  division  of  the  external  oblique  is  now  laid  down 
over  the  cord,  which  has  been  replaced  on  the  sutured  conjoined  ten- 
don, and  is  stitched  at  the  same  intervals  until  only  room  is  left  for 
the  cord  through  a  reduced  external  ring  (see  Fig.  15).  The  skin 
wound  is  then  united  in  the  usual  way,  and  without  drainage  in  the  vast 
majority  of  cases. 

A  few  details  deserving  notice  may  be  specially  referred  to  now. 
When  the  external  oblique  is  divided  as  above,  a  good  deal  of  fat  will 
often  be  encountered  around  the  cord  and  sac  and  continuous  with  the 
subperitoneal  fat.  This  should  always  be  removed.  Again,  any  varicose 
veins  in  the  cord  had  better  be  excised,  so  as  to  reduce  the  bulk  of  the 
latter.  But  during  all  this  manipulation  the  greatest  care  should  be 
taken  not  to  crush  or  drag  the  vas  deferens,  which  is  easily  damaged, 
more  particularly  in  children,  in  whom  it  is  especially  fragile.  Nerves 
and  arteries,  if  seen,  should  also  be  turned  aside  without  injury.  The 
fibres,  too,  of  the  deeper  muscles,  which  loop  over  the  cord  and  sac  in 
the  formation  of  the  cremaster  muscle,  should  also  be  carefully  separated 
and  used  in  the  act  of  suturing  to  strengthen  the  new  barrier.  Finallvt 
each  layer  should  be  carefully  dried  out  and  freed  from  clots  before  the 
sutures  are  tied  seriatim.  For  it  is  clear  that  one  of  the  most  important 
elements  in  securing  a  true  radical  cure  is  perfect  flawless  union  by  first 
intention. 

The  simplest  aseptic  gauze  dressing  padded  with  cellulose  wadding 
is  the  best,  secured  by  soft  gauze  rollers.  The  latter  should  include 
the  whole  scrotum  and  hold  it  up  firmly  against  the  pubis.  The  object 
of  this  is  to  prevent  oozing  into  the  scrotal  tissues,  which  is  very  apt 
to  take  place  if  they  are  unsupported.  The  reason  is  obvious.  The 
veins  of  the  cord,  even  if  not  removed,  are  nevertheless  more  or  less 
obstructed  above  by  the  tight  suturing  of  the  internal  ring  round  them, 
and  of  course  this  encourages  bleeding  from  any  small  divided  venules 
in  the  root  of  the  scrotum.  But  if  the  dissection  be  limited  to  the  latter 
and  the  fundus  of  the  sac  be  left  in  situ,  firm  pressure  of  the  scrotum 
by  the  gauze  rollers  will  prevent  any  trouble  of  the  kind. 

The  after-treatment  is  simple.  The  wound  will  not  require  any 
attention  for  a  week  or  ten  days  if  properly  done.  In  the  meantime 
there  may  be  pain  and  some  distension  for  twenty-four  hours,  due  to  the 
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reluctance  to  exert  the  abdominal  muscles  and  expel  flatus.  This  is  as 
a  rule  relieved  by  an  opiate,  which,  allaying  pain,  enables  the  patient 
to  disperse  the  wind.  Retention  of  urine  is  common  at  first,  probably 
for  the  same  reasons,  but  is  relieved  in  the  same  way.  The  catheter, 
however,  may  be  necessary  at  first.  Diet  should  be  light  until  the  bowels 
are  moved  by  enema  at  the  end  of  a  week.  The  patient  should,  if 
possible,  be  kept  recumbent  for  three  weeks  in  order  that  the  plastic 


Fig.     14.      Bassini's     Operation.  Fig.     15.      Bassini's     Operation. 

Second  stage.    The  two  deeper  muscles  Third  stage.     The  aponeurosis  of  the 

partially  sutured  from  without  inwards  external  oblique  partially  closed  over 

under  the  cord.  the  cord. 


changes  may  be  soundly  completed.  But  in  older  patients  with  a 
tendency  to  chest  and  bladder  complications,  it  is  well  to  let  them  out 
of  bed  a  little  earlier,  or  even  a  few  days  after  operation.  In  any  case, 
all  these  patients  of  advanced  age  should  sit  up  in  bed  from  the  first, 
to  avoid  hypostatic  troubles  in  the  lungs,  and  should  by  all  and  every 
means  be  sustained  in  general  strength. 

The  results  of  this  operation  when  well  done  are  excellent  and  have 
probably  never  been  excelled.  It  is  anatomically  sound  and  easy  to 
execute,  but  attention  to  detail  is  particularly  essential,  and  a  clear  con- 
ception of  the  objects  in  view. 
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This  operation  was  originally  described  by  its  author  as  nearly 
identical  with  Bassini's.  But  in  a  more  recent  communication  he  has 
pointed  out  and  illustrated  several  modifications  which  he  believes  have 
added  to  its  value  and  which  must  be  briefly  alluded  to  here. 


Fig.  i6.  Halsted's  Operation.  First  stage.  Shows  the  aponeurosis  of  the 
external  oblique  slit  up,  the  cord  and  small  veins  held  up  on  a  hook,  the  large 
veins  having  been  cut  away.  The  sac  has  been  removed  and  its  peritoneal  open- 
ing closed.  Mattress  sutures  are  seen  passing  through  the  two  deeper  muscles 
ready  to  be  tied. 

In  his  first  account  he  states  that  he  makes  a  new  canal  and  new 
rings.  When  the  aponeurosis  of  the  external  oblique  is  exposed  by  an 
incision  of  like  direction,  but  rather  longer  than  for  most  other  methods, 
the  three  abdominal  muscles  and  the  fascia  transversalis  are  cut  through 
from  the  external  ring  to  a  point  about  2  cm.  above  and  external  to  the 
internal  a])dominal  ring.  The  vas  deferens  and  the  blood-vessels  of  the 
cord  are  isolated.  All  but  two  or  three  of  the  veins  are  excised.  The  sac 
is  carefully  opened  and  its  contents  are  replaced,  and  it  is  closed  by  suture 
so  as  to  leave  no  pouch  of  peritoneum  and  cut  away  beyond  the  line  of 
sutures.     The  cord  in  its  reduced  form  is  raised  on  a  hook  out  of  the 
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wound  (see  Fig.  i6)  to  facilitate  the  introduction  of  the  six  or  eight 
deep  mattress  sutures,  which  pass  through  the  aponeurosis  of  the  ex- 
ternal oblique  and  through  the  internal  oblique  and  transversalis  muscles 
and  fascia  transversalis  on  one  side,  and  through  the  fascia  transversalis 
and  Poupart's  ligament  and  fibres  of  the  aponeurosis  of  the  external 
oblique  muscle  on  the  other. 


Fig.     17.      Halsted's    Operation.  Fig.     18.      Halsted's    Operation. 

Second  stage.    The  aponeurosis  of  the      Third  stage.    The  skin  partially  closed 
external   oblique   is   shown   drawn  to-      over  the  cord, 
gether  beneath  the  cord  which  comes 
out  in  the  upper  angle  of  the  wound 
lying  under  the  skin. 

The  two  outermost  of  these  deep  mattress  sutures  pass  through 
muscular  tissues  and  the  corresponding  tissues  on  both  sides  of  the 
cord.  They  are  the  most  important  stitches,  for  the  transplanted  cord 
passes  out  between  them.  If  placed  too  close  together  the  circulation 
of  the  cord  might  be  imperilled,  and  if  too  far  apart  the  hernia  might 
recur.  They  should,  however,  be  near  enough  to  each  other  to  grip  the 
cord  (see  Fig.  17).  The  precise  point  to  which  the  cord  is  transplanted 
depends  upon  the  condition  of  the  muscles  at  the  internal  abdominal  ring. 
If  in  this  situation  they  are  thick  and  firm  and  present  broad  raw  surfaces, 
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the  cord  may  be  brought  out  here.  But  if  the  muscles  are  attenuated  at 
this  point  and  present  thin  cut  edges,  the  cord  is  transplanted  further 
out.  The  skin  wound  is  brought  together  by  buried  skin  sutures  of  very 
fine  silk  (see  Fig.  i8).  The  transplanted  cord  lies  on  the  aponeurosis 
of  the  external  oblique  muscle  and  is  covered  by  skin  only  where  it  may 
be  felt  (see  Figs.  17,  18). 

A 


Fig.  19.  Halsted's  Method  of  overlapping  the  Various  Layers  involved 
IN  Operations  for  Radical  Cure  of  Inguinal  Hernia,  a,  a,  a,  Forceps  hold- 
ing apart  the  split  external  oblique  aponeurosis ;  b,  Cremaster  layer  with  mattress 
sutures  drawing  it  under  the  edge  of  the  internal  oblique  muscle;  c,  Spermatic 
cord;  d,  Internal  oblique  muscle. 

In  this  last  feature  lies  the  chief  distinction  between  Halsted's  opera- 
tion and  Bassini's  method.  In  the  first  all  three  muscles  are  divided  to 
make  a  new  internal  and  external  ring  at  one  spot  above  and  outside 
the  old  ring,  and  the  spermatic  cord  becomes  a  subcutaneous  structure 
in  the  fold  of  the  groin.  The  inguinal  canal  and  both  old  rings  are 
obliterated  by  the  method  of  suture  and  no  longer  contain  the  cord. 
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Fig.  20.  Halstead's  Overlapping  Method,  a,  a,  a,  As  in  Fig.  19;  b,  Pou- 
part*s  ligament,  to  which  the  internal  oblique,  c,  is  being  drawn  down  over  the 
cremaster  layer  by  mattress  sutures;  c,  Internal  oblique  muscle. 


Fig.  21.  Halsted's  Overlapping  Method,  a.  Lower  leaf  of  external  oblique 
muscle  being  drawn  under  the  upper  leaf  by  mattress  sutures,  b;  p,  Poupart's 
ligament. 
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Fig.  22.  Halsted's  Overlapping  Method,  a.  Edge  of  the  upper  layer  of 
the  external  oblique  muscle  being  united  to  the  under  layer,  b,  by  ordinary  inter- 
rupted sutures,  c,  passing  through  its  edge  and  through  Poupart's  ligament,  p. 


This  was  claimed  as  an  advantage,  but  it  is  open  to  question  whether 

the  defensive  works  now  existing  round  the  point  of  exit  for  the  cord 

directly  through  all  the  muscles  is 
as  good  as  those  surrounding  the 
reduced  rings  in  Bassini's  opera- 
tion. 

The  more  recent  modifications 
of  his  operation  introduced  by 
Halsted  are  concerned  with  devices 
for  making  the  various  layers  of 
the  structures  round  the  canal  over- 
lap by  different  sutures  so  as  to 
reinforce  one  another,  and  so  add 
to  the  thickness  of  the  barrier  op- 
posing the  redeseent  of  the  hernia. 
These  devices  are  best  understood 

from  his  own  original  drawings,  which  are  here  copied  by  permission 

(see  Figs.  19-23). 
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Fig.  23.  The  Arrangement  of 
THE  Layers  when  the  Operation  is 
COMPLETED.  A,  Upper  layer  of  the  ex- 
ternal oblique ;  b,  Lower  layer ;  c,  Cord ; 
D,  Internal  oblique ;  e,  Cremaster. 
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ANDREWS  OPERATION  FOR  INGUINAL  HERNIA 

Step  I :  Skin  Incision.  Location,  2  or  3  cm.  above  Poupart's  liga- 
ment, parallel  to  its  inner  two-thirds.  Length,  15  to  18  cm.  in  adults. 
Pinch  up  a  fold  of  skin  transverse  to  the  groin  with  the  left  hand,  the 
assistant  holding  the  same  fold  3  or  4  cm.  distant.  Raise  this  fold  7 
to  ID  cm.,  and  cut  its  whole  height  by  one  stroke  of  a  large,  keen  scalpel. 
Continue  holding  the  pinched-up  margins,  relaxing  slightly  until  the 
epigastric  and  other  vessels  are  seen  and  secured.  Then  drop  the  skin 
and  pick  up  every  smallest  bleeding  point.  Do  not  allow  even  droplets 
of  blood  to  continue  running.  Expose  the  external  ring  and  aponeurosis 
cleanly. 

Step  2 :  Opening  the  Canal.  Do  not  insert  a  director  and  split  the 
ring  up  from  below,  but  split  the  external  oblique  aponeurosis  the  length 
of  the  canal  by  one  straight  cut  from  above  between  its  fibres.  Evert 
the  lower  segment  and  run  the  scalpel  handle  along  its  inner  aspect, 
exposing  freely  the  shelving  inner  edge  of  Poupart's  ligament. 

Step  3:  Removing  the  Sac.  Either  lift  up  the  cord  mass  on  the 
finger,  which  requires  some  blunt  dissection,  or  let  it  lie  adherent,  ac- 
cording as  you  wish  to  repair  the  ring  behind  or  in  front  of  the  cord. 
In  either  case  remove  any  lipomatous  masses  high  up  by  tying  off 
above  ring.  Do  not  remove  any  veins  or  cremaster  strings.  Cut  a 
button-hole  with  a  small,  keen  knife  in  the  fascia  propria  of  the  cord 
until,  at  just  the  right  depth,  you  see  the  pearly-white  sac-wall.  It  is 
like  a  hydrocele  dissection.  Seize  this  wall  with  blunt  forceps,  and  strip 
it  rapidly  out  by  sponging  away  the  cord.  Follow  well  up  into  the  ab- 
domen, and  a  place  will  be  found  where  the  cord  and  sac  diverge,  so 
that  the  sac-neck  can  be  ligated  without  enclosing  the  vas  or  vessels. 

In  scrotal  herniae  strip  out  the  sac  if  easily  separable.  If  not,  cut 
off  the  part  in  the  canal,  and  return  the  scrotal  part  to  the  scrotum, 
either  with  a  gauze  drain  through  the  lower  end  of  scrotal  skin  or  else 
everted,  like  a  hydrocele  operation.  Pull  the  testes  freely  up  into  the 
wound  whenever  necessary.  In  several  cases  the  scrotal  sac  formed  a 
hydrocele  requiring  subsequent  tapping,  but  in  many  others  caused  no 
trouble.  Separate  the  parietal  peritoneum  2  or  3  cm.  all  around  the  ring 
with  the  finger,  so  that  it  is  loose  from  the  muscles  and  can  be  drawn 
down  freely.  Open  the  sac  widely  at  its  fundus,  and  look  very  care- 
fully all  over  its  interior  for  adherent  omentum  or  bowel,  especially  at 
its  neck.  Keep  this  opening  under  the  eye  up  to  the  moment  of  ligating, 
and  watch  carefully  that  nothing  slips  into  it.  Simple  ligation  for  nar- 
row sacs,  and  suture  ligation  or  purse-string  closure  for  large  ones,  are 
best.     The  Macewen  pad  of  the  folded-up  sac  has  no  great  faults  or 
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merits.  Andrews  sometimes  uses  it  in  a  typical  large  hernia  to  increase 
for  a  time  the  amount  of  new  deposit  at  the  weak  point,  but  is  some- 
what sceptical  of  its  permanent  value.  On  account  of  the  loosening  of 
the  surrounding  peritoneum,  the  cut-off  sac  will  retract  well  beyond 
the  muscles.  If  the  stump  lies  visible  in  the  ring,  it  is  too  long,  and  will 
form  a  funnel  or  dimple  inside,  tending  to  bring  on  another  protrusion. 
If  the  stump  does  not  disappear  wholly,  remove  more  of  it. 

Step  4 :  Deep  Suture. — (a)  Anterior  Imbrication.  Place  from  two 
to  five  strong  stitches  uniting  the  conjoined  tendon  and  muscles  to- 
gether with  the  upper  segment  of  external  oblique  firmly  down  to 
Poupart's  ligament,  all  in  front  of  the  cord,  which  is  thus  pushed  back- 
ward and  toward  the  pubes.  The  lower  flap  of  external  oblique  is  left 
free  for  Step  5. 

(b)  Posterior  Imbrication.  Lift  up  the  cord  on  a  loop  of  tape  or 
Andrews's  hernia-retractor,  which  holds  the  wound  open  and  has  an 
adjustable  hook  to  suspend  the  cord.  Pass  the  deep  stitch  behind  the 
cord  by  first  lifting  Poupart's  ligament  on  the  left  forefinger  and  push- 
ing the  needle  from  outside  the  fascia  behind  it.  The  needle-point  is 
guided  by  the  forefinger  and  cannot  injure  the  vessels.  It  is  vitally 
important  in  direct  herniae  and  large  rings  to  get  the  first  deep  stitch 
as  near  the  pubic  end  of  the  ligament  as  possible.  It  often  includes  a 
little  of  Gimbernat's  ligament.  From  its  entrance  point  the  needle  is 
guided  by  the  forefinger  into  the  canal.  It  is  then  picked  up  and  the 
opposing  muscle  entered  from  within  outward.  The  lowest  or  first 
stitch  in  large  rings  should  include  a  little  of  the  rectus  muscle,  the 
sheath  being  split  open  to  allow  this.  In  small  rings  this  is  not  neces- 
sary. Do  not  resort  to  the  Wolfler  method  of  everting  a  trap-door  flap 
of  rectus  sheath  or  any  other  mutilating  flap  methods,  except  in  very 
large  or  atypical  herniae  or  those  in  which  former  operations  have  de- 
stroyed the  usual  landmarks.  The  imbrication  is  of  itself  a  perfect  flap 
transplantation,  and  will  fill  the  largest  rings  without  great  tension. 
After  transfixing  the  transversalis  fascia  and  conjoined  tendon  or 
muscles,  we  have  what  would  be  a  Bassini  stitch  in  mattress  form.  To 
this  we  now  add  the  external  oblique  margin,  either  in  the  same  loop  or 
by  passing  the  needle,  which  has  already  pierced  the  deep  muscle,  down 
and  forward  through  Poupart's  ligament  and  back  to  catch  the  external 
oblique.  The  needle  is  next  passed  out  just  in  front  of  Poupart's  liga- 
ment, so  that  it  emerges  about  5  mm.  in  front  of  where  it  entered,  and 
surrounds  the  ligament.  It  is  thus  a  mattress  stitch,  with  the  knot  just 
inside  the  skin  and  fat  of  the  groin.  From  two  to  five  such  deep  stitches 
are  used.  It  is  a  mistake  to  place  them  very  near  together  or  tie  very 
tightly.     The  uppermost  or  outermost  stitch  should  narrow  the  ring 
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snugly  around  the  cord.  Tie  this  one  first  and  watch  the  effect  on  the 
cord.  Commonly,  its  artery  can  be  felt  pulsating  before  and  after 
tying.    If  in  doubt,  discard  the  upper  stitch. 

Step  5 :  Second  Deep  Suture.  Lap  the  lower  segment  of  external 
oblique  across  the  upper.  In  case  the  cord  has  been  raised,  it  goes  be- 
tween these  layers.  They  overlap  about  2  cm.  at  the  external  ring, 
thus  strengthening  and  narrowing  this  dilated  orifice.  Suture  them  in 
this  position  tight  enough  to  bear  part  of  the  strain  on  the  deeper 
stitches  by  a  lock-stitch  running  seam.  It  will  then  be  seen  that  the 
strength  of  the  abdominal  wall  has  been  doubled  by  redoubling  its 
thickness;  also  that  these  overlapped  surfaces  are  more  sure  to  unite 
firmly  than  in  the  edge-to-edge  of  other  methods. 

Step  6:  Skin  Closure.  Andrews  prefers  metal  clips,  but  if  desired, 
after  very  thorough  haemostasis,  sew  the  skin  with  a  trocar-pointed 
needle  held  in  the  fingers.  The  following  form  of  button-hole  continu- 
ous suture  will  please  those  who  have  not  seen  it. 

After  the  first  knot,  thrust  the  needle  through  both  flaps  about  i  cm, 
from  their  edges.  With  the  skin  thus  transfixed  wind  the  slack  of  the 
thread  twice  around  the  point,  instead  of  once,  as  in  the  ordinary  lock- 
stitch. Then  draw  it  up  until  it  is  just  tight  between  the  stitches  but 
does  not  pucker. 

There  is  no  back-slip,  and  each  stitch  holds  by  friction.  This  gives 
a  ridge-shaped  suture-line,  like  a  double  row  of  stitches.  Why  it  does 
so  one  cannot  explain,  but  no  other  suture  looks  like  it. 

Do  not  drain  these  wounds,  except  in  rare  cases,  where  there  is 
much  dissection  and  persistent  oozing,  when  it  is  well  to  insert  a  small 
drain  through  an  independent  button-hole — not  through  the  angle  of 
the  incision. 

Seal  the  wound  with  collodion.  Firmly  bandage  both  groins  with 
wide  spica  bandages.  In  children  and  restless  patients  it  is  sometimes 
well  to  pad  the  hips,  trunk,  and  thighs  with  antiseptic  cotton,  and  put 
a  light  cast  or  starch  bandage  from  the  chest  to  the  knees. 

There  is  no  advantage  in  redressing  these  cases.  They  are  well  on 
the  eighth  or  tenth  day,  and  should  be  allowed  to  be  up  and  take  ordi- 
nary exercise  at  once.  Let  no  binder  or  truss  be  used  after  discharging 
the  patient. 

REPAIR  OF  INGUINAL  HERNIA  BY  TRANSPLANTATION  OF 

FASCIA  LATA 

In  those  cases  in  which  the  conjoined  tendon  does  not  go  down  to 
the  pubic  spine,  but  attaches  itself  back  of  the  rectus,  a  defect  is  left  at 
the  external  ring  through  which  the  intestine  descends  readily,  and  it 
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is  extremely  difficult  by  any  operative  procedure  to  bring  down  the 
conjoined  tendon  so  as  to  suture  it  to  Poupart's  ligament.  In  these 
cases  if  the  Andrews  operation  does  not  avail,  either  a  flap  may  be 
turned  from  the  anterior  sheath  of  the  rectus  to  cover  in  the  defect,  or 
a  flap  of  fascia  may  be  transplanted  from  the  fascia  lata  to  reinforce 
the  canal.    The  procedure  is  as  follows: 

The  hernial  sac  being  dissected  out  and  removed,  the  internal  oblique, 
transversalis,  and  conjoined  tendon  as  far  as  possible  are  brought  down 
to  Poupart's  ligament.  A  strip  of  fascia  lata  i>^  inches  in  width  and  5 
inches  in  length  is  then  removed  from  the  leg  under  the  strictest  aseptic 
precautions  and  drawn  underneath  the  rectus  muscles,  being  attached 
to  Poupart's  ligament  below  and  the  conjoined  tendon  above.  It  is  pref- 
erable to  attach  this  to  the  opposite  side  also  and  this  is  generally  feasible, 
since  in  most  of  these  cases  there  is  a  bilateral  hernia  or  a  tendency  to  it. 
The  operation  is  then  completed,  the  cord  laid  over  the  transplant,  and 
the  external  oblique  closed  over  the  cord  and  the  operation  concluded 
as  usual. 

OPERATION  UPON  INGUINAL  HERNIA  IN  THE  FEMALE 

When  an  inguinal  hernia  occurs  in  the  female,  it  usually  follows  the 
course  of  the  round  ligament  through  the  unobliterated  process  of  peri- 
toneum partially  covering  that  structure  and  known  as  the  canal  of 
Nuck.  As  the  round  ligament  lies  really  outside  the  peritoneum  but 
intimately  connected  with  it,  the  canal  cannot  be  completely  isolated 
and  tied  off  at  its  neck  like  an  ordinary  sac  without  such  a  minute 
dissection  as  would  imperil  the  nutrition  of  the  membrane.  The  choice, 
therefore,  lies  between  cutting  through  the  round  ligament,  which  w^ould 
be  undesirable,  or  passing  the  thread  through  it  immediately  under  the 
peritoneum  and  then  round  the  freed  portion,  tying  them  both  in  one, 
and  so  obliterating  the  canal.  This  is  undoubtedly  the  best  course  to 
follow.  The  closure  of  the  internal  and  external  rings  is  then  effected 
on  the  lines  of  Bassini's  operation  (see  p.  29).  The  round  ligament  need 
not  in  this  case  be  treated  as  the  spermatic  cord  would  be  in  the  male, 
but  can  be  left  in  the  internal  angle  of  both  rings. 


CHAPTER  IV 

OPERATIONS  FOR  THE  RADICAL  CURE  OF  NON- 
STRANGULATED  FEMORAL  HERNIA 


Anatomically  there  are  at  least  two  varieties  of  these  herniae. 
The  common  form  passes  under  Poupart's  ligament  internal  to  the 
femoral  vessels,  the  sac  of  peritoneum  lying  on  the  pectineus  muscle  with 
a  prolongation  of  the  fascia  iliaca  interposed  as  well  as  the  pectineal 
portion  of  the  fascia  lata  and  covered 
by  the  extension  downwards  of  the 
fascia  transversalis.  These  points, 
and  the  boundaries  of  the  femoral 
opening  through  which  the  sac  is 
forced  from  the  abdomen,  are  the 
chief  factors  which  concern  us  as 
operators,  whether  we  are  engaged 
in  the  relief  of  a  strangulated  hernia 
or  are  aiming  at  a  radical  cure  of 
the  condition. 

But  there  is  another  form  of 
femoral  hernia  passing  underneath 
Poupart's  ligament  which,  though 
rare,  deserves  to  be  described  and 
kept  in  mind  by  all  surgeons  who 
interest  themselves  in  the  subject  in 
hand.  In  this  variety  the  sac,  instead 
of  being  forced  downwards  into  the 
groin  to  the  inside  of  the  femoral 
vessels,  is  protruded  external  to  them 
and  internal  to  the  anterior  superior  iliac  spine.  The  relations  to  the 
iliac  and  fascia  transversalis  are  otherwise  analogous  to  those  in  the 
common  form  and  require  no  special  description.  Fig.  24,  from  a  rough 
drawing  which  I  made  at  the  time  of  the  state  of  things  encountered 
in  one  of  my  own  operations  at  University  College  Hospital  (British 
Medical  Journal,  September  10,  1898),  sufficiently  exhibits  the  position 
of  the  hernia.    Its  only  relation  of  serious  import  was  the  femoral  artery. 
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Fig.  24.  Femoral  Hernia  ex- 
ternal TO  THE  Artery,  a,  Tensor 
fasciae  femoris  muscle;  b,  Sartorius 
muscle;  c,  Poupart's  ligament;  d, 
Femoral  artery  and  vein;  e,  Sac  of 
the  hernia. 
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Neither  the  femoral  vein,  epigastric,  nor  irregular  obturator  artery  had 
any  relation  to  it,  and  it  was  easily  cured  by  removal  of  its  sac  and 
stitching  down  Poupart's  ligament  to  the  muscle  and  fascia  underneath 
on  the  same  principles  followed  in  the  common  variety.  The  contents 
of  femoral  herniae  are  as  a  rule  small,  and  less  frequently  large,  intestine 
(see  Fig.  i).  But  it  is  well  for  the  operator  in  every  case  to  bear  in 
mind  that  occasionally  the  bladder  has  been  found  in  such  herniae,  and 
if  not  recognized  before  or  during  operation  may  be  injured  and  cause 
fatal  extravasation  of  urine.  The  ovaries  have  also  been  met  with  in 
rare  cases,  and  if  tightly  caught  give  rise  to  intense  pain  and  tenderness. 
Another  condition  which  has  been  mistaken  for  a  prolapse  of  the  ovary, 
and  the  symptoms  of  which  closely  resemble  those  accompanying  the 
latter,  is  the  retention  within  the  femoral  sac  of  a  portion  of  omentum 
which  has  become  fibrous  and  developed  cysts  in  its  substance.  Such  a 
mass  is  usually  remarkably  sensitive  to  pressure,  and,  indeed,  when  ex- 
posed at  an  operation  looks  at  first  sight  very  like  an  ovary,  the  resem- 
blance being  the  closer  from  its  attachment  to  a  broad  peritoneum- 
covered  pedicle.  As  these  have  to  be  removed  it  is  necessary  to  examine 
them  closely  beforehand.  Again,  it  must  be  remembered  that  the  caecum 
and  the  sigmoid  flexure  have  been  found  in  femoral  herniae  in  rare 
instances.  In  such  cases  it  must  be  borne  in  mind  that  the  bowel  will 
be  uncovered  by  peritoneum  over  a  considerable  area,  as  in  the  case  of 
prolapse  of  the  organ  into  an  inguinal  hernia  (see  p.  22).  This  will 
require  a  modification  of  the  treatment  of  the  sac.  As  a  rule,  when  it 
is  discovered  on  opening  the  sac  that  one  or  other  of  these  viscera  is 
present,  the  opening  must  be  closed  at  once  and  the  whole  sac  stripped 
out  of  its  bed  and  reduced  with  the  gut  before  the  operation  is  proceeded 
with.  In  Fig.  i  it  was  supposed  at  first  that  the  caecum  formed  the 
strangulated  portion,  as  the  vermiform  appendix  was  in  the  sac  and  the 
bowel  seen  was  very  large  and  rough  on  its  posterior  surface.  This  was, 
however,  ultimately  recognized  to  be  the  last  part  of  the  ileum,  greatly 
dilated  and  covered  by  adhesions,  with  the  appendix  lying  upon  it.  It 
will  be  seen  that  the  strangled  mass  on  removal  at  the  operation  did  not 
quite  include  the  cascum,  but  this  had  to  be  removed  with  it. 

METHODS  OF  OPERATING 

This  has  always  appeared  to  me  a  much  simpler  problem  than  the 
prevention  by  operation  of  the  descent  of  an  inguinal  hernia.  Some 
years  ago,  before  radical  cures  were  attempted  after  the  relief  of  strangu- 
lation, I  was  struck  by  the  fact  that  the  mere  ligature  and  removal  of 
the  sac  without  any  attempt  to  close  the  ring  was  frequently  followed 
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by  complete  cure  of  the  condition.  And  I  have  frequently  seen  such 
cases  years  later  with  no  return  of  the  hernia.  This  is  not  intended  to 
imply  that  no  further  steps  to  close  the  femoral  opening  need  be  taken, 
but  it  gives  us  more  assurance  of  a  permanent  result  when  the  latter  has 
been  done.  In  other  words,  if  the  simple  removal  of  the  sac  of  the  hernia 
with  ligature  of  its  neck,  even  where  Gimbernat's  ligament  has  been 
cut  to  release  a  constriction 

and  where  consequently  the  ^       ^ 

femoral  ring  has  been  en- 
larged and  weakened,  is 
enough  in  many  cases  to 
cure  the  condition,  how 
much  better  ought  to  be  the 
prospect  in  non-strangu- 
lated cases  where  Gimber- 
nat's  ligament  is  not  cut  and 
where  the  femoral  canal  is 
closed  by  stitching.  It  is 
now  the  practice,  even  in 
strangulated  cases,  unless 
there  be  serious  contra-in- 
dications,  to  perform  a 
radical  cure  at  the  time  the 
obstruction  is  relieved. 

The  usual  preparation 
of  the  skin  will  in  these 
cases  of  femoral  hernia  re- 
quire to  be  carried  out  with 
the  greatest  care  to  secure 
asepsis  in  a  part  difficult 
to  cleanse.  Otherwise  the 
operation  which  is  usually 
practised  is  very  simple.  A 
vertical  incision  is  made 
for  about  three  inches  with  its  centre  over  the  neck  of  the  sac  and 
Poupart's  ligament.  Through  this  the  sac  is  easily  reached  after  dividing 
the  usual  superficial  fat  and  fasciae.  A  few  sweeps  with  a  blunt  elevator 
soon  enable  us  to  lift  up  the  whole  sac  with  its  contents  and  define  the 
neck.  This  is  very  cautiously  opened  and  the  contents  reduced  if  non- 
adherent. If  there  be  adherent  omentum  it  is  better  to  pull  a  little 
more  of  it  down,  tie  it  off,  and  remove  the  attached  portion  with  the  sac. 
If  gut  be  extensively  fused  with  the  sac,  i,e.  to  such  an  extent  that  the 


Fig.  25.  Femoral  Ring  after  the  Sac  of 
A  Hernia  has  been  tied  and  reduced.  The 
sutures  for  closure  of  the  ring,  e,  e,  e,  are  in 
place.  The  first  lies  close  to  the  femoral  vein, 
the  last  lies  close  to  Gimbernat's  ligament,  h. 
c  is  the  saphena  vein,  and  d  the  round  ligament. 
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separation  from  it  would  leave  the  surface  of  the  bowel  in  a  ragged,  raw 
condition,  it  is  better,  in  my  opinion,  to  remove  the  loop  of  bowel  and 
anastomose  it  end  to  end.  Some  years  ago,  in  a  case  with  which  I  had 
to  deal,  I  found  this  condition  of  things  in  a  very  marked  degree,  and 
was  obliged  to  draw  down  a  foot  or  two  of  intestine  and  remove  it,  as  it 
could  not  be  reduced  in  a  sufficiently  sound  state  to  be  safe.  The  patient 
made  an  excellent  recovery.  Fig.  i  represents  the  parts  removed,  con- 
sisting of  the  caecum  and  last  part  of  the  ileum,  which  are  now  preserved 
in  our  Museum,  No.  1599  a.  But  neither  the  bowel  nor  intestine  is 
likely  to  be  seriously  adherent  in  an  ordinary  case  of  femoral  hernia. 
It  is  therefore  only  necessary  to  transfix  and  tie  off  the  neck  as  high 
as  possible  and  cut  away  the  sac  below. 

The  next  step  consists  simply  in  drawing  down  Poupart's  ligament 
to  the  pectineal  portion  of  the  fascia  lata.  This  is  best  done  with  a 
Liston's  needle  armed  with  No.  60  linen  thread.  The  left  forefinger  is 
placed  in  the  femoral  ring  with  its  pulp  against  the  femoral  vein.  The 
needle  held  in  the  right  hand  is  now  passed  from  below  upwards  through 
the  fascia  and  underlying  pectineal  muscle,  entering  about  an  inch  below 
the  pectineal  line  and  coming  out  close  to  the  latter  as  near  to  the  finger- 
nail as  possible.  The  needle  is  then  made  to  cross  the  femoral  canal  and 
pierce  Poupart's  ligament  from  within  outwards  (see  Fig.  25).  It  is  then 
unthreaded  and  withdrawn,  leaving  the  thread  in  situ.  Two  or  at  most 
three  other  sutures  are  similarly  placed  internal  to  the  first  at  about 
a  quarter  of  an  inch  from  one  another.  When  these  threads  are  indi- 
vidually drawn  moderately  tight  and  tied,  Poupart's  ligament  is  drawn 
downwards  and  the  fascia  and  muscle  tissue  upwards,  closing  the  femoral 
canal.  The  skin  wound  is  then  closed  and  dressed  in  the  usual  manner 
and  should  heal  under  one  dressing.  The  only  danger  likely  to  arise 
in  this  operation  is  wound  of  the  femoral  vein  during  the  introduction 
of  the  first  needle.  But  this  is  avoided  by  pressing  the  vessel  outwards 
with  the  finger.  I  cannot  remember  a  case  in  which  I  have  seen  evi- 
dence of  its  being  wounded.  The  results  of  this  simple  operation  have 
in  my  experience  been  excellent.  I  am  unable  to  recall  an  instance  in 
which  recurrence  has  taken  place. 

INGUINAL  ROUTE  OPERATION  FOR  FEMORAL 
HERNIA  (SEELIG) 

Seelig  introduces  his  description  of  the  inguinal  route  operation 
with  a  clear-cut  illustration  of  the  anatomy  of  the  femoral  canal  region 
(see  Fig.  26)  and  then  proceeds  with  the  description  of  the  operation 
as  follows: 
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A  properly  performed  operation  for  the  cure  of  femoral  hernia  by 
the  inguinal  route  renders  it  possible  to  outline  the  structures  in  and 
about  the  femoral  ring  as  clearly  as  they  are  pictured  in  our  illustration, 
difficulty  being  encountered  only  in  very  obese  subjects.     The  incision 


Fig.  26.  Dissection  of  Female  Pelvis  to  show  the  Structures  forming 
THE  Femoral  Ring.  The  pelvis  is  tilted  slightly  forward  and  is  viewed  slightly 
from  the  right  side.     {Scelig,) 


is  the  usual  one  for  the  repair  of  inguinal  hernia,  modified  only  in  so  far 
as  its  lower  end  approaches  the  pubic  region  more  closely  than  does  the 
ordinary  inguinal  hernia  incision.  The  incision  should  be  from  3  to  4 
inches  in  length  and,  if  necessary,  may  be  continued  downward  onto 
the  thigh,  as  is  described  later  under  *  Step  4.'     The  second  step  in 
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the  operation  consists  in  dividing  the  aponeurosis  of  the  external  oblique 
in  the  direction  of  its  fibres. 

The  third  step  is  illustrated  by  Fig.  27.  By  raising  up  the  upper 
flap  of  the  external  oblique  aponeurosis,  the  conjoined  internal  oblique 
and  transversalis  are  brought  into  view,  a  retractor  is  slipped  under 


L 


Fig.  27.  Skin,  Subcutaneous  Tissue,  External  Oblique,  and  Transver- 
salis Fascia  have  been  incised  and  the  Upper  and  Lower  Flaps  retracted 
upwards  and  downwards,  respectively.     (secug.) 


these  muscles  and  used  to  retract  them  upward.  Another  retractor  is 
slipped  under  the  lower  flap  of  the  external  oblique  aponeurosis,  which 
is  retracted  downward,  bringing  Poupart's  ligament  into  full  view.  A 
bridle  of  tape  or  gauze  is  now  passed  under  the  round  ligament  or 
spermatic  cord,  and  used  to  retract  either  of  these  structures  upward. 
Good  retraction  gives  a  very  free  exposure  of  the  field  of  operation,  at 
this  stage,  and  presents  to  view  the  transversalis  fascia — a  thin  layer 
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of  fascia  lying  immediately  anterior  to  the  peritoneum.  This  trans- 
versalis  fascia  is  nicked,  divided  bluntly  along  the  line  of  the  original 
incision,  and  then  picked  up  in  the  retractors  exactly  as  were  the  other 
structures  of  the  upper  and  lower  flaps  of  the  incision.  Good  retraction 
brings  the  peritoneum  into  view  and  exposes  the  neck  of  the  sac.  In 
Fig.  27  the  upper  flap  of  the  transversalis  fascia  is  shown  in  the  re- 
tractor and  the  lower  flap  is  pictured  free  in  order  to  illustrate  its  rela- 
tionship to  the  underlying  peritoneum.  The  deep  epigastric  artery  is 
usually  encountered  during  this  stage  and  may  be  retracted  or,  if  it 
runs  an  anomalous  course,  divided  between  ligatures. 

The  fourth  step  consists  in  opening  the  peritoneum  just  as  it  con- 
verges to  form  the  neck  of  the  sac.  Through  this  opening  the  hernial 
contents  are  pulled  out  of  the  sac,  replaced  in  the  peritoneal  cavity  and 
held  there  by  a  gauze  pack,  if  necessary.  If  the  intestine  or  omentum 
is  strangulated,  it  may  be  liberated  with  ease  by  cutting  Gimbernat's 
ligament,  which  forms  th^  sharp  inner  margin  of  the  constricting  ring. 
Gimbernat's  ligament  is  in  full  view,  thus  rendering  it  impossible  to 
encounter  uncontrollable  haemorrhage  from  an  anomalous  obturator 
artery.  When  one  operates  from  the  thigh  and  is  obliged  to  cut  Gimber- 
nat's  ligament  blindly  with  a  blunt-pointed  bistoury,  one  can  never  be 
sure  that  he  will  not  encounter  the  so-called  corona  mortis  (crown  of 
death)  formed  by  the  anomalous  obturator.  If  the  hernial  contents  are 
adherent  to  the  sac,  one  of  two  things  happens:  (i)  Either  the  sac  is 
not  adherent  to  the  tissues  of  the  thigh  (and  it  is  almost  the  invariable 
rule  that  it  is  not  adherent),  in  which  case  traction  on  the  hernial  con- 
tents pulls  the  entire  sac  out  of  its  bed,  converting  the  femoral  into  an 
inguinal  hernia  and  thus  enabling  the  operator  to  deal  conveniently 
with  the  adhesions  between  sac  and  sac  contents,  or  (2)  the  sac  is 
adherent  to  its  bed,  in  which  case  the  inguinal  incision  is  extended  down- 
ward on  the  thigh,  over  the  hernial  protrusion,  thus  enabling  the  operator 
to  dissect  the  sac  free  from  its  adhesions  to  fascia  and  cellular  tissue. 

Let  us  assume  that  we  are  dealing  with  a  typical  case.  The  fourth 
step  has  been  completed,  the  hernial  contents  have  been  extracted  from 
the  sac  and  reduced  into  the  abdominal  cavity  and  we  are  ready  for  the 

Fifth  step,  which  consists  in  introducing  a  dressing  forceps  into 
the  sac,  down  to  its  lowest  point,  then  closing  the  forceps,  and  with- 
drawing it.  This  procedure  everts  the  sac  and  converts  the  femoral  into 
an  inguinal  hernia.  The  sac  is  now  tied  oflf  by  transfixion  ligature  or 
by  suture,  and,  as  may  be  seen  in  Fig.  28,  it  is  tied  oflf  with  ease  suflfi- 
ciently  high  to  guarantee  absolutely  against  leaving  a  dimple,  protru- 
sion, or  any  other  variety  of  potential  hernia  behind.  If  the  sac  does 
not  evert  easily  we  know  that  it  is  adherent  to  the  bed  in  which  it  lies, 


so 
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and  we  must  proceed  to  dissect  it  out  by  retracting  the  lower  skin  flap 
or  by  enlarging  the  incision  as  described  above  under  the  head  of  *  Fourth 
Step/ 

The  sixth  step  consists  in  closure  of  the  femoral  ring.     The  ring  is 
exposed  to  full  view  by  retracting  the  lower  flap  of  the  external  oblique 
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Fig.  28.  The  Sac  has  been  delivered,  ligated  htgh,  and  amputated. 
The  three  chromic  gut  sutures  for  closing  the  femoral  ring  arc  in  place,  ready 
to  tie.     (Scclig.) 


downward  and  outward  and  by  retracting  the  skin,  the  upper  flap  of 
external  oblique,  the  tendon  of  internal  oblique  and  transversalis  muscles 
and  the  transversalis  fascia  upward  and  inward  (see  Fig.  28).  The 
ring  is  bounded  by  the  external  iliac  vein  externally,  by  Poupart's  liga- 
ment anteriorly,  by  Gimbernat's  ligament  (covered  by  a  reflection  from 
the  transversalis  fascia)  internally,  and  by  Cooper's  ligament  posteriorly. 
When  the  parts  are  retracted,  as  we  have  described,  one  can  palpate  the 
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horizontal  ramus  of  the  pubis  and  can  see  it  covered  by  a  dense,  tough, 
white,  gHstening  fascial  membrane.  This  membrane  is  Cooper's  liga- 
ment. With  a  small,  full  curved  needle  one  takes  a  deep  bite  through 
Cooper's  ligament  (deep  enough  to  go  down  to  the  periosteum  of  the 
pubic  bone)  just  internal  to  the  iliac  vein,  and  then  another  bite  through 
the  lower  flap  of  the  transversalis  fascia  and  the  edge  of  Poupart's 
ligament.  Another  suture  is  similarly  placed  internal  to  the  first  one, 
and  a  third  one  still  further  internally,  if  necessary  (see  Fig.  28). 
The  most  internal  suture  always  picks  up  Gimbernat's  ligament.  When 
these  sutures  (we  use  chromic  gut)  are  tied,  they  approximate  Poupart's 
to  Cooper's  ligament  and  effectually  close  the  hernial  orifice.  In  plac- 
ing the  first  suture  the  external  iliac  vein  is  protected  against  possible 
puncture  w^ith  a  small  curved  retractor. 

The  seventh  and  last  step  resembles  the  ordinary  closure  of  an  in- 
guinal hernia.  Chromic  gut  sutures  approximate  the  internal  oblique 
and  transversalis  muscles  (including  the  upper  flap  of  the  divided  trans- 
versalis fascia)  to  Poupart's  ligament.  We  usually  do  not  transplant 
the  cord  or  round  ligament.  Finally  the  external  oblique  is  sutured 
and  then  the  skin  incision  is  closed. 


CHAPTER  V 

GENERAL  CONSIDERATIONS  REGARDING  OPERATIONS 
FOR  STRANGULATED  HERNI^E 

Much  depends,  as  regards  what  should  be  done  in  any  particular 
case,  on  a  true  appreciation  by  the  operator  of  the  condition  of  the 
strangulated  bowel  with  which  he  has  to  deal.  He  m?y  have  in  one 
case  bowel  which  is  practically  unaltered  by  the  strangulation  and  which 
he  can  return  into  the  abdomen  with  perfect  safety,  and  in  the  next  a 
condition  of  sphacelus  which  absolutely  forbids  such  a  course.  Between 
these  extremes  there  are  many  degrees  of  damage  to  the  intestine  and 
the  system  generally,  and  it  requires  the  nicest  discrimination,  based 
upon  pathological  knowledge  and  experience,  to  determine  the  course 
to  be  pursued.  The  old  distinctions  between  incarceration  of  bowel  and 
strangulation  have  at  the  present  day  very  little  practical  value.  All 
modern  surgeons  recognize  the  necessity  of  operating  on  both  forms, 
and  of  relieving  patients  of  conditions  which  are  either  immediately 
dangerous  to  life  or  almost  certain  to  become  so  sooner  or  later. 

It  is  impossible  here  to  describe  in  detail  all  the  ways  in  which  strangu- 
lation of  a  portion  of  intestine  may  be  injurious  to  the  bowel  locally,  and 
to  the  system  generally.  But  it  is  necessary  as  a  basis  of  action  to  con- 
sider in  outline  some  of  them  which  most  concern  us  in  operating. 

The  first  symptom  of  the  protrusion  of  a  portion  of  intestine  or  omen- 
tum covered  by  the  parietal  peritoneum  through  a  narrow  opening  in  the 
abdominal  wall  such  as  is  the  most  likely  to  produce  strangulation,  is 
pain.  This  pain  is  apparently  due  to  two  causes.  Firstly,  there  is  in 
some  cases  of  large  herniae  a  strong  drag  upon  the  mesentery  and  higher 
omentum,  which  are  to  a  certain  degree  themselves  supplied  with  sen- 
tient nerves  (while  the  actual  bowel  is  practically  insensitive),  but 
which  through  their  reflections  pull  upon  the  highly  sentient  parietal 
peritoneum,  which  is  richly  supplied  with  sensory  nerves  and  their  end 
organs.  Secondly,  there  is  the  strain  and  pressure  of  the  protrusion 
upon  the  peritoneum  in  and  about  the  hernial  aperture.  In  the  case  of 
a  small  protrusion  which  does  not  drag  on  the  mesentery  or  omentum, 
the  pain  is  apparently  due  to  the  drag  on  the  peritoneum  alone  in  and 
about  the  ring.  Various  observations,  clinical,  anatomical,  and  histo- 
logical, might  be  cited  in  support  of  these  views  if  space  permitted. 
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They  will  be  found  in  the  recent  publications  of  Lennander,  Dogiel,  and 
Ramstrom,  and  to  ray  mind  they  are  convincing.  The  illustrations  of 
the  last  two  authors'  works  are  most  beautiful. 

In  addition  to  pain  there  is  in  many  cases  shock,  especially  where 
large  protrusions  take  place  through  relatively  small  openings.  This 
shock  is  due  to  the  same  impression  on  the  nerves,  and  is  \i  proportion 
as  a  rule  to  the  tightness  of  the  constriction  and  suddenness  of  onset. 
In  old  herniae  neither  pain  nor  shock  is  as  a  rule  marked.  In  both 
old  and  recent  ruptures  they  are  at  once  relieved  by  reduction. 

The  next  effect  noticed  is  local  tenderness  over  the  hernia  itself,  due 
to  the  strain  on  the  peritoneal  sac  by  the  protrusion  first,  and  subse- 
quently to  irritation  and  the  effusion  of  serum  or  inflammatory  products. 
This  effusion  commences  usually  very  early,  and  may  be  said  to  be  in 
proportion  to  the  bulk  of  the  extruded  viscera  and  the  tightness  of  the 
constriction. 

The  cause  of  the  effusion  is  in  the  first  place  pressure  on  the  veins  of 
the  protruded  viscera  while  the  arteries  are  still  pervious.  Later,  when 
these  arteries  become  so  pressed  upon  as  to  be  occluded,  certain  vital 
changes  begin  in  the  mass  which  end  in  inflammation  and  the  accumula- 
tion of  its  products,  not  only  within  the  sac  but  also  in  the  walls  of  the 
bowel  and  its  lumen.  It  is  now  well  known  that  the  intestinal  bacteria 
do  not  pass  through  undamaged  bowel-wall,  but  that  when  the  latter 
has  its  vitality  lowered  up  to  a  certain  point  in  any  way,  they  pass 
through  mucous,  muscular,  and  ultimately  the  serous  coats  readily.  It 
is  therefore  found  that  up  to  a  certain  period  after  strangulation  the 
fluid  of  the  sac,  however  abundant,  is  sterile,  but  that,  if  the  constriction 
persists,  a  time  comes  when  septic  bacteria  are  found  in  it  which  have 
wandered  out  from  the  contents  as  the  result  of  damage  to  the  coats  of 
the  bowel.  As  the  result  of  this  infection  we  have,  in  milder  cases  which 
recover  with  or  without  reduction  by  taxis  or  open  operation,  more  or 
less  adhesions,  transient  or  permanent.  In  the  graver  cases  we  find  every 
degree  of  inflammation,  up  to  local  or  general  sphacelus  of  the  bowel, 
sac,  and  overlying  soft  parts. 

Bit  besides  these  effects  on  the  hernia  itself  there  are  other  sequelae, 
far  graver,  inasmuch  as  they  imperil  the  health  of  the  whole  body. 
Thece  arc  the  changes  which  take  place  in  the  intestine  above  the  seat  of 
the  constriction.  In  reviewing  them  it  is  well  to  consider  first  the  altera- 
tion, which  take  place  within  the  lumen  of  the  bowel,  and  then  those 
which  are  observed  in  the  walls  of  the  same. 

When  complete  obstruction  has  been  brought  about,  it  is  obvious 
that  there  must  be  an  accumulation  of  faeces,  mucus,  and  gas  in  the  part 
of  the  intestines  proximal  to  the  constriction,  to  a  varying  height.     In 
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this  material  putrefaction  advances  rapidly,  with  the  multiplication  of 
countless  bacteria  of  various  kinds.  The  toxins  of  these  become  sooner 
or  later  very  abundant,  and  at  last  begin  to  be  absorbed  not  only  locally 
but  generally,  and  to  exercise  the  most  baleful  effect  upon  the  organs  and 
tissues  of  the  body,  especially  the  lungs  and  kidneys.  The  well-known 
clinical  effects  often  seen  ultimately  are  fever,  broncho-pneumonia,  and 
albuminuria.  Doubtless  the  lung  troubles  in  these  cases  are  more  or  less 
initiated  and  aggravated  by  the  entrance  into  the  air-passages  of  traces 
of  putrid  materials  which  are  vomited  up  sooner  or  later  after  the  onse^ 
of  the  strangulation.  The  amount  of  festering  material  in  a  strangled 
portion  of  bowel  is  sometimes  enormous,  amounting  to  many  pints — one 
foot  of  intestine  with  a  diameter  of  2  inches  will  hold  about  one  pint — 
it  is  made  up  not  only  of  the  original  contents  of  the  bowel,  but  of  much 
mucus  and  serum  poured  out  by  the  irritated  bowel.  That  it  is  intensely 
irritating  is  well  seen  in  those  cases  in  which,  for  one  reason  or  another, 
an  artificial  anus  has  been  made  into  a  piece  of  bowel  so  charged.  Here 
the  contents  escaping  first  are  seen  to  be  fluid,  and  not  only  feculent 
but  mixed  with  mucus  and  blood-stained.  Within  a  very  short  time 
the  skin  around  the  opening  is  intensely  inflamed  over  the  area  exposed 
to  the  liquid  discharges  from  the  bowel.  And  it  may  take  days  or 
weeks,  if  the  patient  survive,  for  the  discharged  material  to  return  to 
the  characters  of  normal  faeces  and  so  to  lose  its  irritating  qualities. 
Bacteriological  investigation  has  shown  that  this  decrease  in  irritating 
qualities  runs  pari  passu  with  a  decline  in  the  number  of  organisms  pres- 
ent in  the  fluid.  For  instance,  one  platinum  loop-full  has  been  shown 
to  yield  innumerable  colonies  of  bacteria  in  a  cultivating  medium  when 
taken  from  the  first  discharge.  A  day  or  two  later  they  are  fewer; 
later  on  they  can  be  counted,  and  at  later  intervals  they  may  become 
rare,  and  even  disappear  altogether  if  the  patient  be  given  sterilized 
food  and  special  care  be  given  to  the  antisepsis  of  the  mouth  (Gushing). 
The  general  effects  of  this  loading  of  several  feet  of  distended  gut 
with  toxic  material  are  therefore  easily  realized,  and  can  be  seen  in  most 
of  these  cases  without  difficulty.  The  patient  looks  ill  and  depressed. 
The  colour  generally  is  bad,  the  tone  of  the  skin  being  earthy  or  dirty, 
perhaps  greasy.  The  temperature  is  raised,  and  the  pulse  is  growing 
rapid  and  losing  tension.  The  abdomen  is  not  only  distended  but  tender 
over  the  affected  coils,  and  this  usually  indicates  commencing  peritonitis. 
There  is  nausea  and  stercoraceous  vomiting,  and  not  infrequently  in- 
cipient bronchitis  or  pneumonia.  The  urine  will  often  contain  albumen 
as  the  result  of  the  toxaemia. 

The  local  effects  upon  the  bowel  above  an  obstruction  are  also  easy  to 
see  in  cases  operated  on.    Besides  being  distended  in  a  degree  increasing 


OPERATIONS  FOR  STRANGULATED  HERNIA 


55 


as  the  point  of  obstruction  is  approached,  it  appears  in  acute  cases 
thinner  in  substance,  while  in 
more  chronic  conditions  its  walls 
are  thicker,  in  part  owing  to  hy- 
pertrophy but  (in  cases  which 
have  survived  acute  obstruction 
for  some  time)  also  in  part  to  an 
cedematous  condition  of  the 
coats,  due  to  inflammation  start- 
ing from  within.  The  colour  is 
changed  from  every  degree  of 
injection  in  mild  cases,  and  at  a 
distance  above  the  obstruction, 
to  deep  purple,  merging  almost 
into  black  where  gangrene  is  set- 
ting in.  Part  of  the  deeper  col- 
our is  due  in  some  cases  to  effu- 
sion of  blood  into  the  lumen  and 
submucous  coats  of  the  bowel 
from  rupture  of  small  eroded  or 
thrombosed  vessels.  All  these 
conditions  may  be  present  with- 
out any  evidence  of  the  presence 
of  lymph  on  the  peritoneal  sur- 
faces. But  in  neglected  cases  this 
will  appear,  and  indicates  a  very 
desperate  condition  of  things. 
Besides  these  changes  the  discol- 
oured distended  tract  of  bowel 
has  lost  all  its  vermicular  move- 
ment and  contractility.  It  is 
simply  distended  owing  to  pare- 
sis or  complete  paralysis  of  its 
muscular  coats. 

When  such  a  portion  of  bowel 
removed  from  the  living  body  is 
laid  open  from  the  point  of 
obstruction  upwards,  the  tissue 
changes  can  be  better  interpreted 
(see    Fig.     29).       Immediately 


Fig.  29.  Portion  of  Small  Intestine 

FROM     ABOVE     A     SeVERE     STRANGULATION. 

D,  Uppermost  portion  almost  healthy;  b, 
Spot  nearer  the  constriction  below  shows 
congested  abraded  mucous  membrane; 
c,  c,  c,  Showing  ulcerated  spots  where  the 
mucous  membrane  of  the  bowel  has  been 
destroyed.  (From  Museum  of  University 
College  Hospital  Medical  School.) 


above  the  obstruction  the  area  of  greatest  distension  is  found,  and  here 
the  mucous  membrane  is  thickened  by  oedema,  discoloured  by  ecchymoses, 
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and  softened,  if  not  actually  ulcerated.  From  this  point  upwards  all  these 
changes  gradually  decrease  until,  some  feet  above,  the  conditions  are  be- 
ginning to  approach  the  normal.  But  more  than  once  I  have  found  con- 
siderable oedema  and  discoloration  5  and  6  feet  above  the  constricted 
loop,  as  in  the  case  from  which  the  specimen  (see  Fig.  29)  was  removed. 

These  changes  are  easily  explained.  In  the  first  place,  we  have  the 
forcing  of  the  healthy  bowel  above,  pumping  loose  matters  against  the 
obstruction  and  mechanically  distending  the  tube  above  the  latter  to 
its  utmost  capacity.  Then  there  is  the  bacterial  fermentation  and  the 
production  of  gas  and  irritating  toxins,  which  soon  give  rise  to  cedema. 
Into  the  mucous  memSrane  thus  lowered  in  vitality  the  bacteria  now 
migrate  and  colonize,  thrombosing  and  destroying  small  vessels  and 
leading  to  rupture  and'ecchymoses,  and  ultimately  to  ulceration.  Sooner 
or  later  the  bacteria  reach  the  outer  tunics  of  the  bowel,  and  give  rise  to 
localized  or  general  peritonitis,  even  without  any  perforation.  The 
presence  of  toxins  and  their  effects  on  the  muscle  and  nerve  tissues  in 
the  coats  of  the  bowel  also  explain  the  paralysis,  which  sooner  or  later 
is  complete,  and  often,  even  where  the  obstruction  is  relieved  compara- 
tively early,  remains  in  some  degree  permanent.  In  opening  the  abdomen 
of  patients  on  whom  some  years  before  I  had  performed  enterectomies 
for  obstruction,  I  have  several  times  found  that  the  bowel,  for  a  con- 
siderable distance  above  the  point  affected,  still  showed  signs  of  marked 
paresis.    These  cases  have  been  recorded  (Lancet,  April  22,  1905). 

All  these  changes,  physical  and  vital,  have  to  be  kept  in  mind  when 
we  are  dealing  with  strangulated  herniae,  and  a  proper  appreciation  of 
them  will  lead  to  improved  technique  during  the  operation,  and  more 
rational  after-treatment.  Our  chief  difficulty  lies  in  estimating  in  each 
case  how  far  these  changes  have  progressed.  The  actual  time  which 
has  elapsed  since  the  strangulation  commenced  is  not  a  sufficient  guide. 
Some  herniae  which  have  only  been  down  for  a  few  hours  are  often  in 
a  worse  condition  locally  than  those  which  have  been  strangulated  for 
some  days.  Nevertheless,  time  has  to  be  taken  into  consideration,  and 
gives  us  a  certain  amount  of  guidance  as  to  what  we  may  expect  in  the 
bowel  above  the  constriction  and  in  the  system  generally.  Nor  does  the 
situation  of  the  hernia  always  determine  the  condition  of  strangulation 
reached  in  a  given  time.  But  it  may  be  stated  generally  that  the  tight 
fibrous  femoral  ring  is  more  likely  to  seriously  strangle  a  loop  of  gut 
than  the  loose  inguinal.  The  most  reliable  guides  to  the  condition  likely 
to  be  met  with  are  derived  from  a  consideration  not  only  of  the  duration 
of  the  strangulation,  its  position,  and  state  of  tension,  but  of  the  patient's 
general  physical  condition,  habits  as  to  food,  amount  and  character  of  the 
matters  vomited,  pulse,  temperature,  and  general  appearance.     Passing 
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all  these  in  review  one  is  able,  after  a  large  experience,  to  make  a  toler- 
ably accurate  forecast  of  the  condition  likely  to  be  found,  not  only  in  the 
strangled  loop  itself  but  in  the  proximal  part  of  the  bowel  for  several 
feet  upwards,  which  is  quite  as  important.  Our  prognosis  in  regard  to 
the  effects  of  operation  is  also  based  on  these  factors.  But  in  any  but  the 
most  recent  strangulations  every  preparation  must  be  made  for  a  possible 
enterectomy  which  may  be  required  for  one  reason  or  another.  Of  course 
in  some  very  recent  strangulations,  especially  among  the  extremely  aged 
or  infirm,  it  may  be  safer  practice  to  attempt  reduction  of  a  hernia  than 
to  expose  the  patients  to  the  risks  incidental  to  a  long  operation  as  well  as 
the  rigorous  preparation  for  asepsis  and  the  prolonged  general  anaes- 
thesia. But  there  can  be  little  doubt  that  at  the  present  day,  in  the  average 
case,  the  dangers  of  operation,  which  are  very  small  in  good  hands,  are 
less  than  those  of  reduction  of  a  portion  of  bowel,  the  vitality  of  which, 
as  the  result  of  severe  strangulation,  is  unknown  to  us.  Moreover,  in 
operating,  we  have  the  extra  advantage  that  in  most  cases  a  radical  cure 
can  be  accomplished  after  the  relief  of  the  obstruction.  The  rule  is  there- 
fore, now,  to  operate  in  every  case  of  strangulated  hernia,  without  at- 
tempting reduction  by  taxis,  unless  in  the  very  aged  and  infirm  with  very 
recent  and  soft  protrusions,  or  where  the  general  condition  is  hopeless. 

GENERAL  PREPARATIONS  FOR  OPERATION 

The  preliminaries  for  such  an  operation  are  quite  as  important  as  the 
procedure  itself,  or  rather  are  the  most  indispensable  part  of  the  whole 
undertaking  for  the  relief  of  strangulation.  Although  touched  upon  be- 
fore, they  must  be  emphasized  again  here.  They  include,  first,  the 
cleansing  of  the  skin  in  the  most  approved  way.  Both  the  pubic  and 
inguinal  region  require  more  care  in  this  direction  than  perhaps  any  other 
part  of  the  body,  on  account  of  the  great  number,  size,  and  depth  of  the 
hair  and  sebaceous  follicles.  In  many  of  these  cases  the  preliminary  hot 
bath,  which  is  the  routine  and  can,  moreover,  be  repeated  on  successive 
days  before  operation  for  non-strangulated  hernia,  is  often  inadmissible 
on  account  of  the  patient's  general  condition.  But  if  it  can  be  used  it 
should  be.  In  most  cases  we  are  restricted  to  local  cleansing.  The  parts 
must,  therefore,  be  first  well  soaked  in  hot  water  and  soap,  and  then 
carefully  shaved  and  washed  again  and  again,  and  finally  covered  with 
a  large  compress  dipped  in  i  in  25  carbolic  lotion  for  as  long  a  time  as 
the  other  preparations  for  the  operation  will  admit  of.  Undue  delay  is 
of  course  undesirable  in  cases  of  strangulation,  but  a  little  is  permissible 
in  the  interests  of  asepsis.  At  the  same  time,  unnecessary  chill  or  ex- 
posure of  the  patient  during  the  preparation  must  be  guarded  agiainst. 


S8  OPERATIONS  FOR  HERNIA 

especially  as  it  will  be  indispensable  to  include  at  least  the  lower  half  of 
the  abdomen  in  the  clean  area,  in  view  of  a  laparotomy  being  possibly 
necessary  in  complicated  cases.  Next,  the  washing  out  of  the  stomach 
must  be  practised  as  a  routine,  with  a  funnel  and  tube,  until  the  water 
employed  runs  clean.  This  may  perhaps  sometimes  be  omitted  if  we  are 
dealing  with  very  recent  strangulations,  where  the  patient  has  vomited 
only  bile-stained  fluid  after  bringing  up  the  last  food  taken.  But  other- 
wise it  should  be  done  as  an  established  rule,  and  it  is  especially  necessary 
to  be  thorough  if  the  vomit  has  been  stercoraceous.  Some  of  the  foul 
matter  is  sure  to  hang  about  the  fauces  and  mouth  in  these  cases,  and 
every  inhalation  is  capable  of  carrying  septic  matter  into  the  lungs. 
There  can  be  no  doubt,  then,  that  the  thorough  cleansing  of  the  stomach, 
fauces,  and  mouth  diminishes  the  risk  of  those  lung  troubles  which  we 
know  from  experience  are  so  apt  to  follow  long  operations.  In  many 
cases,  too,  this  washing  may  be  repeated  after  the  conclusion  of  the 
operation,  during  which  regurgitation  from  the  intestine  into  the  stomach 
may  have  taken  place.  I  have  seen  a  basinful  of  foul  faecal  matter  re- 
moved while  the  patient  was  on  the  table  immediately  after  an  operation 
for  obstruction,  from  a  stomach  which  had  been  washed  perfectly  clean 
beforehand.  It  must  not  be  forgotten,  too,  that  this  clearing  out  of 
the  stomach  gives  the  intestine  below  a  better  chance  of  that  rest  after 
operation  which  is  so  essential  to  its  recovery. 

In  view  of  the  fact  that  many  of  these  operations  are  necessarily 
prolonged,  especially  if  enterectomy  becomes  unavoidable,  the  body-heat 
of  the  patients  must  be  maintained  by  every  means  possible.  They 
should  be  swathed  in  warm  wool  from  head  to  foot,  whether  lying  on 
a  heated  table  or  not.  If  not,  they  should  have  hot  bottles  on  either 
side  of  the  body  and  between  the  thighs.  And,  further,  the  strength 
of  the  patient  must  be  built  up  before,  during,  and  after  the  operation  by 
every  means  in  our  power,  not  only  because  they  have  probably  been 
unable  to  assimilate  food  beforehand,  but  also  because  they  will  often 
be  deprived  of  nourishment  by  the  mouth  afterwards.  For  these  reasons, 
to  restore  the  loss  of  water  from  vomiting,  from  the  lungs,  skin,  and 
kidneys,  the  hypodermic  infusion  of  warm  normal  saline  or  5^  glucose 
solutions  is  desirable  before,  or  during  operation  to  save  time,  to  the 
extent  of  at  least  half  a  litre  or  one  pint,  and  this  may  be  repeated  after- 
wards with  advantage.  Warm  rectal  injections  of  normal  saline  3  x  with 
brandy  are  also  most  useful,  and  subcutaneous  injections  of  liq.  strych- 
ninae  m.v,  repeated  from  time  to  time.  It  is  well  to  bear  in  mind  also  the 
great  tendency  to  low  broncho-pneumonia  present  in  these  cases.  They 
should  therefore  be  kept,  after  recovery  from  the  anaesthetic,  in  a  semi- 
recumbent  position  in  bed,  and  only  allowed  to  lie  down  for  sleep,  and 
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may  be  got  out  into  an  easy  chair  much  sooner  than  is  the  general  prac- 
tice at  present — often  on  the  third  or  fourth  day.  The  thorax  should 
continue  to  be  wrapped  up  in  wool,  and  the  back  should  be  shampooed 
twice  or  oftener  daily.  In  many  cases  early  feeding  by  the  mouth  is  quite 
justifiable  and  desirable,  if  the  food  be  fluid  and  light,  and  such  as  to 
leave  but  little  residue.  In  old  or  feeble  patients  stimulants  are  given 
with  great  advantage. 

All  these  preliminary  considerations  have  such  an  important  bearing 
on  the  success  of  operations  for  strangulated  hernia,  and  indeed  for  all 
cases  of  obstruction,  that  I  have  thought  it  indispensable  to  reiterate 
them  here,  before  any  description  of  the  actual  operative  procedures 
themselves — though,  indeed,  they  hold  good  for  most  serious  operations 
of  any  kind. 


CHAPTER  VI 
OPERATIONS  FOR  STRANGULATED  INGUINAL  HERNIA 

Operation.  Starting  with  the  assumption  that  we  have  before  us 
an  inguinal  hernia  of  the  common  form  (see  p.  20)  in  a  condition  of 
strangulation,  the  symptoms  of  which  are  not  included  in  this  article,  we 
turn  at  once  to  the  treatment  by  operation.  (For  the  preparation  of  the 
patient  see  p.  50  et  seq.) 

In  making  the  incision  for  strangulated  inguinal  hernia,  it  is  well  to 
remember  that  the  less  it  involves  the  scrotal  area  the  less  chance  is 
there  of  infection  of  the  wound  or  stitches  from  the  deep  hair  or 
sebaceous  follicles  so  abundant  in  this  region.  The  skin  incision,  there- 
fore, may  be  described  as  running  from  a  point  at  least  an  inch  above 
and  external  to  the  internal  inguinal  ring,  downwards  and  inwards  over 
the  neck  of  the  sac  to  the  root  of  the  scrotum.  It  need  not  be  very  long, 
inasmuch  as  the  areolar  tissue  is  here  so  loose  that  in  the  further  course 
of  the  operation  the  skin  can  be  drawn  in  any  direction,  quite  easily,  to 
reach  the  deeper  structures.  All  contact  with  the  skin  and  operator's 
fingers,  gloved  or  naked,  should  be  avoided,  and  this  is  easily  done  by 
using  sterilized  instruments  throughout  the  operation  instead  of  fingers. 

The  neck  of  the  sac  is  now  defined  by  rapid  dissection  over  its  middle 
line,  and  for  a  couple  of  inches  downwards,  with  due  regard  to  the  struc- 
tures of  the  spermatic  cord,  which  almost  invariably  lies  behind  the  neck 
of  the  sac  and  may  be  injured  by  rough  dissection.  In  all  cases  the  sac 
should  be  opened,  as  only  by  this  means  can  it  be  determined  whether 
the  gut  is  m  a  condition  safely  to  be  returned  to  the  abdomen.  The 
possibly  infected  sac  fluid  can  also  be  evacuated  and  the  bowel  washed 
with  sterile  saline  solution.  The  constriction,  which  generally  lies  in  the 
external  or  internal  inguinal  ring,  can  now  be  divided  outside  the  sac 
by  passing  under  it  a  probe-pointed  hernia  knife  and  cutting  upwards  and 
inwards  to  as  small  an  extent  as  possible,  consistently  with  release  of  the 
bowel.  Sometimes  I  have  found  it  safer  and  easier  to  divide  this  con- 
striction by  means  of  blunt-pointed  scissors,  in  successive  snips  from 
without  inwards.  If  this  method  be  adopted,  there  is  less  danger  of 
wound  of  the  epigastric  artery  than  when  the  knife  is  thrust  under  the 
constriction  and  cuts  towards  the  surface.     Indeed,  the  division  of  the 
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constriction  from  its  superficial  to  its  deeper  aspect,  whether  with  scissors 
or  knife,  is  more  in  harmony  with  our  general  principles  of  to-day  of 
always  seeing  what  we  divide  rather  than  of  cutting  in  the  dark.  In 
dissecting  from  without,  the  epigastric  artery  should  never  be  wounded, 
as  it  can  easily  be  seen.  In  any  case  the  division  of  the  compressing 
structures  must  be  only  just  enough  to  release  the  bowel.  Traction 
by  a  blunt  hook  introduced  under  the  constricting  tissues  will  often 
materially  assist  in  enlarging  the  opening  when  partially  incised. 

While  the  constriction  is  being  relieved,  care  should  be  taken  that 
the  gut  does  not  slip  back  into  the  abdomen.  On  the  contrary,  it  should 
be  held  in  aseptic  gauze  and  gently  drawn  downwards.  But  it  may  still 
be  caught  by  a  constriction  in  the  neck  of  the  sac.  If  this  be  so,  the  latter 
must  be  divided,  and  there,  too,  I  prefer  scissors  to  a  knife,  cutting  from 
without  cautiously.  When  it  is  clear  that  the  gut  is  no  longer  caught 
above,  it  is  drawn  out  to  a  sufficient  extent  to  examine  the  point  upon 
which  the  structures  have  pressed.  Inspection  of  this  portion  of  the 
bowel  all  round  is  most  important.  Its  lustre,  colour,  and  circulation 
may  be  either  normal  or  at  all  events  but  little  affected,  or  it  may  be  dis- 
coloured in  patches  which  do  not  recover  their  colour  when  gently  pressed 
upon,  and  these  patches  may  be  coated  with  lymph.  This  state  of 
things  should  be  regarded  with  much  suspicion,  and  the  surgeon  should 
have  clear  views  as  to  the  chances  of  recovery  of  the  tissue  before 
he  returns  such  a  loop  into  the  abdomen.  I  have  seen  bowel  in  this  con- 
dition replaced  in  the  abdomen,  and  all  go  well  for  fourteen  days,  and 
then  a  perforation  take  place  in  such  a  patch.  Again,  I  have  seen  a  loop 
returned  with  such  patches  on  the  constricted  area,  and  everything  remain 
quite  normal,  to  all  appearances,  for  many  weeks,  but  then  symptoms 
of  bad  obstruction  came  on,  requiring  the  abdomen  to  be  opened.  The 
constricted  part  I  then  found  still  narrowed  and  surrounded  by  matted 
coils  and  firm  adhesions,  the  patient  only  being  saved  by  resection  of 
three  feet  of  the  matted  intestine,  including  the  constriction,  after  which 
all  went  well.  In  other  cases  the  gut  is  obviously  gangrenous,  and  must 
not  on  any  account  be  returned  into  the  abdomen.  The  treatment  in  this 
case  will  be  referred  to  presently. 

But,  assuming  that  the  operator  has  no  doubts  as  to  the  viability  of 
the  intestine,  he  gently  empties  it  by  pressure  with  the  fingers  towards 
the  opening  and  reduces  it.  The  sac  is  then  drawn  down  and  transfixed 
and  tied  above  the  opening  in  it  and  cut  across  below  the  suture.  The 
portion  lying  in  the  scrotum,  if  much  inflamed,  can  be  dissected  out,  but 
if  healthy  it  may  be  left,  when  it  will  shrink  up.  It  should  not  be  for- 
gotten that  if  it  is  dissected  out  some  time  is  lost,  and  a  considerable  raw 
surface  is  left  in  the  scrotum  which  has  much  tendency  to  ooze  blood  and 
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serum  in  which  suppuration  is  apt  to  take  place  in  this  region.  But  in  any 
case  it  is  well  to  remove  that  part  of  the  sac  below  the  point  of  ligature 
which  has  been  separated  from  its  surroundings,  exposed,  and  manipu- 
lated. 

The  operation  is  now  completed  by  carrying  out  one  or  other  of  the 
methods  for  the  radical  cure  of  inguinal  hernia  described  above.  This 
applies  to  patients  whose  general  condition  is  good.  But  in  the  aged 
and  debilitated,  in  whom  any  prolongation  of  the  operation  involving 
general  anaesthesia  and  exposure  would  be  serious,  it  is  better  to  close  the 
wound  and  postpone  until  later  the  radical  procedure. 

The  dressing  of  such  cases  cannot  be  too  simple,  and  in  all  my  own 
cases  consists  of  sterile  gauze  without  drainage.  The  gauze  is  covered 
with  a  thick  packing  of  cellulose  wadding,  secured  carefully  by  broad 
gauze  bandages,  which  should  in  all  cases  include  and  exercise  pressure 
on  the  whole  scrotum.  The  pressure  on  the  line  of  the  wound  not  only 
prevents  oozing  of  blood  or  serum  into  the  field  of  operation,  but  takes 
some  of  the  strain  off  the  stitches  if  a  radical  cure  has  been  done;  and 
where  this  has  been  deferred  it  is  more  than  ever  necessary  to  prevent  the 
redescent  of  the  hernia  through  the  enlarged  and  undefended  opening. 
The  inclusion  of  the  scrotum  within  the  broad  bandage  will  tend  to  check 
any  oozing  into  it,  which  is  especially  likely  to  take  place  if  the  sac  has 
been  dissected  out,  or  if  the  veins  of  the  cord  have  been  tied  and  excised 
as  part  of  the  radical  cure  (Halsted's  operation,  see  p.  34). 

Treatment  of  suspected  bowel.  Where  the  condition  of  the 
strangled  gut  is  suspicious,  it  is  hard  to  give  clear  indications  as  to  its 
preservation  or  resection.  In  some  cases  it  may  be  well  to  draw  it  well 
down  after  free  division  of  the  constriction,  and,  after  wrapping  it  up  in 
gauze  dipped  in  warm  sterile  normal  saline,  leave  it  outside  the  abdomen 
for  twelve  hours  or  so.  If  by  this  time  it  has  not  recovered  sufficiently  to 
justify  its  return  it  must  be  resected;  if  then  recovered,  it  can  be  returned. 
There  are  obvious  objections  to  this  in  the  dangers  of  sepsis  and  the  pos- 
sible increase  of  paresis  in  the  bowel.  An  older  practice  was  to  leave  the 
most  damaged  part  of  the  loop  fixed  by  stitches  to  the  skin  wound  and  to 
open  it  for  the  escape  of  its  contents,  postponing  any  further  action  until 
the  patient  had  recovered  from  the  depressing  effects  of  the  obstruction 
and  toxaemia,  and  the  bowel  from  its  paresis  above  the  constricted  point. 
But,  as  I  have  already  said  (see  p.  57),  from  my  own  observation  and 
reading,  I  cannot  help  coming  to  the  conclusion  that  in  such  cases,  where 
there  is  well-grounded  doubt  as  to  the  vitality  of  the  strangled  gut,  it 
ought  to  be  at  once  freely  excised.  Of  course,  this  demands  judgment 
and  skill,  but  modern  surgery  is  equal  to  such  a  demand. 

Entcrcctomy.     We  may  now  consider  the  details  of  enterectomy  for 
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gangrenous  bowel,  having  already  considered  the  principles   (see  pp. 

52-57). 

The  damaged  loop  is  first  drawn  out  of  the  sac  and  wound  under  a 
stream  of  warm  normal  saline  solution.  Only  a  couple  of  inches  of  the 
bowel  distal  to  the  constricted  portion  need  be  delivered,  but,  on  the  other 
hand,  several  feet  on  the  proximal  side  for  reasons  given  before  (see  pp. 
52-57).  This  will  usually  be  found,  in  a  case  in  which  the  hernia  has 
been  badly  strangled  for  any  length  of  time,  to  be  dilated,  paralysed,  dis- 
coloured, and  (Edematous,  and  sometimes  mottled  with  flakes  of  lymph. 
This  distended  paralysed  portion,  loaded  with  liquid  faeces,  blood,  and 
mucus,  is,  as  we  have  seen  (see  pp.  54-55),  as  dangerous  to  the  patient  as 
the  strangulated  loop  itself,  and  for  a  variable  distance  incapable  of  re- 
turn to  a  normal  condition.  How  far  upwards  it  is  beyond  recall  and 
sound  enough  to  hold  sutures  varies  in  different  cases  of  course,  but  the 
experienced  surgeon  will  be  able  to  form  a  judgment  with  the  help  of  eyes 
and  touch.  It  is  usually  a  question  of  some  feet.  It  is  known  from  ex- 
periment on  animals  and  experience  in  abdominal  surgery,  that  at  least  6 
feet  of  small  intestine  can  be  excised  without  injury  to  the  assimilative 
processes.  At  all  events  within  this  limit  the  surgeon  can  work  safely. 
He  should  draw  the  proximal  bowel  out  until  he  feels  and  sees  that  he  is 
dealing  with  relatively  sound  intestine,  whether  it  be  2,  4,  or  6  feet  above 
the  constriction. 

The  form  of  anastomosis  he  will  now  select  will  be  determined  by  the 
amount  of  enlargement  of  the  proximal  gut  as  contrasted  with  that  below 
the  point  of  constriction,  which  will  probably  be  empty  and  contracted. 
If  the  lumen  of  each  be  nearly  alike,  which  will  be  the  case  if  he  select  a 
spot  high  up  in  the  proximal  bowel,  there  is  no  doubt  that  an  end-to-end 
junction  is  the  best.  Fig.  29  is  from  a  portion  of  about  6  feet  of  bowel 
I  removed  for  gangrene  of  the  intestine  from  an  old  woman  of  seventy- 
six  years  of  age,  making  an  end-to-end  anastomosis  which  was  followed 
by  perfect  recovery.  But  if  the  lumina  differ  much  in  size,  so  that  to 
neatly  adapt  their  ends  would  be  impossible,  the  side-to-side  junction'  is 
the  best  for  the  result  and  easiest  for  the  surgeon.  In  one  case  in  which 
I  had  nearly  completed  an  end-to-end  anastomosis  at  about  6  feet  above 
the  constriction,  I  recognized,  when  about  half  through  the  operation, 
that  the  discrepancy  between  the  lumina  would  prevent  a  watertight 
junction,  and  I  had  to  resect  what  had  been  already  stitched  and  make  a 
lateral  anastomosis.  The  patient  made  an  excellent  recovery  in  spite 
of  the  additional  time  spent  over  the  second  resection. 

Having  decided  on  resection,  the  first  step,  as  I  have  formulated  the 
procedure  for  myself,  is  to  secure  all  the  vessels  in  the  mesentery  of  the 
bowel  to  be  removed,  and  at  the  same  time  to  close  the  aperture  in 
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the  mesentery  which  will  be  left  when  it  is  cut  away.  To  this  end  the 
loop  and  mesentery  are  folded  on  themselves  throughout  the  whole  length 
about  to  be  dealt  with  (see  Fig.  30),  in  such  a  way  that  an  equal  amount 
lies  on  each  aspect  close  side  by  side.  In  this  position  the  proximal,  6, 
and  distal,  c,  parts  of  the  bowel  are  fixed  together  between  the  two 
blades  of  a  Doyen's  clamp,  e,  placed  obliquely  at  a  point  close  to  where 
the  two  are  to  be  anastomosed.  By  means  of  another  Doyen's  clamp,  /, 
the  two  portions  of  the  folded  mesentery,  d,  are  brought  closely  together 


Fig.  30.  Steps  of  Enterectomy  for  Obstruction.  Mode  of  folding  the 
mesentery,  d,  and  of  suturing  its  two  layers  parallel  to  the  intestine;  proximal 
portion  at  a,  distal  at  c,  with  constriction  between  them.  The  proximal  portion 
of  the  tube,  h,  is  much  larger  than  the  distal,  c.  The  clamps  holding  the  bowel 
and  mesentery  are  shown  at  e  and  /. 

about  I  inch  from  the  bowel.  If  the  fold  be  too  long  to  be  secured 
between  the  blades  of  one  clamp,  a  second  may  be  used,  one  of  its  blades 
being  thrust  through  the  mesentery  where  the  point  of  the  first  pair  ends. 
The  two  leaves  of  the  mesentery,  d,  are  now  rapidly  stitched  together  by 
threads  passed  at  right  angles  through  both  leaves  and  tied  on  one  side 
(see  Fig.  30).  These  not  only  close  the  opening  which  would  result 
from  the  removal  of  the  intestine,  but  also  all  the  vessels  supplying  that 
portion  of  the  mesentery. 

When  this  suturing  is  complete  the  wound  is  carefully  repacked  all 
round  the  intestines  with  sterile  gauze  to  guard  it  against  infection  and 
the  passage  of  blood-clot  into  its  corners,  and  another  clamp  is  put  on 
the  distal  part  of  the  intestine  between  the  constriction  and  the  first 
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pair,  e,  and  the  bowel  is  divided  across  between  them.  It  is  then 
separated  from  the  sutured  mesentery  all  round  up  to  the  first  clamp, 
and  is  allowed  to  hang  down  into  a  basin  of  Condy's  solution.  The  third 
clamp  on  the  divided  end  is  now  taken  off  and  the  whole  loop  empties 
its  contents  into  the  basin.  And  when  clamp  e  is  removed  and  only 
replaced  on  the  distal  divided  end,  the  proximal  tube,  &,  will  drain  its 
higher  part  still  lying  within  the  abdomen  aided  by  pressure  on  the  latter, 


Fig.  31.  Steps  of  Enterectomy  for  Obstruction.  The  proximal  portion 
a,  h,  has  been  released  when  the  mesentery,  d,  g,  has  been  partially  sutured,  and 
is  allowed  to  drain  off  its  contents.  The  distal  portion,  c,  is  still  clamped  by  a 
single  clamp,  e,  another,  f,  being  left  on  the  mesentery. 

and  much  liquid  and  gas  be  carried  directly  away  far  from  the  wound 
into  the  basin  as  in  Fig.  31. 

If  when  the  loaded  bowel  has  thus  emptied  itself  to  a  certain  extent 
we  now  find  that  the  lumina  of  the  two  portions  of  bowel  do  not  corre- 
spond sufficiently  in  size  to  admit  of  end-to-end  anastomosis,  a  lateral 
junction  may  be  commenced  at  once  while  the  bowel  continues  to  empty 
itself,  which  it  can  only  do  slowly,  being  in  a  state  of  more  or  less  paresis, 
although  the  portion  hanging  over  the  edge  of  the  table  will  create  to  some 
slight  extent  a  negative  pressure  within  it,  in  other  words  a  siphon  action. 
We  commence  then  by  uniting  with  an  ordinary  sewing-needle,  threaded 
with  a  long  silk  or  linen  thread,  the  two  tubes  laid  side  by  side  above  the 
clamp  e.  This  thread,  which  includes  only  the  serous  and  muscular  coats, 
is  first  tied  but  left  uncut,  and  the  two  tubes  are  sewn  together  for  about 
2^  inches  in  one  straight  line  with  the  same  needle  and  thread,  forming 
a  continuous  suture  (see  Fig.  32).    The  moment  has  now  come  for  open- 
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Fig.  32.  Commencement  of  Lateral  Anastomosis.  The  two  portions  of 
bowel  are  held  side  by  side  and  a  sero-muscular  suture  is  made  first,  leaving 
a  *  tail  thread '  at  one  end.  Then  the  bowel  is  opened  along  the  lines  indicated 
(black.) 


Fig.  33.  Two  Loops  of  Small  Intestine  held  together  for  Lateral 
Anastomosis  by  two  Doyen's  Clamps.  The  two  adjacent  edges  of  the  opening 
are  united  by  a  sinjjle  continuous  suture  passing  tlirough  all  the  coats.  The 
thread  is  shown  turning  the  corner  on  its  way  back  to  be  finished  off  by  being 
knotted  with  the  *  tail  thread/  where  it  began  on  the  left  of  the  figure.  When 
this  has  been  completed  the  suture  is  reinforced  by  a  continuous  sero-muscular 
suture  going  all  round  outside  the  first  line.  This  sero-muscular  suture  has  been 
made  on  one  side  previous  to  opening  the  gut. 
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ing  the  two  portions  of  gut,  and  this  must  be  done  with  great  care,  so  as 
not  to  soil  the  line  of  suture  just  made.  The  needle  and  thread  employed 
for  this  sero-muscular  suture  should  be  well  covered  with  a  sterile 
fabric  until  they  come  to  be  used  again  to  complete  the  circle  of  suture. 
To  this  end  the  portions  of  the  intestines  sewn  together,  as  above, 
are  emptied  by  pressure,  and  a  clamp  is  made  to  include  them  both  side 
by  side  at  about  i  inch  distant  from  either  end  of  the  line  of  suture. 
These  will  prevent  the  bowel  from  filling  again.     The  two  tubes  are 

b 


Fig.  34.  Enterectomy  for  Obstruction.  To  show  the  completion  of  the 
sero-muscular  side-to-side  suture  and  the  final  tie  of  needle  thread  and  *  tail 
thread,'  a  and  h.  Also  the  closure  of  one  of  the  ends,  e,  by  the  thread  c,  d, 
which  passes  through  all  the  coats.  This  is  followed  by  a  sero-muscular  suture 
over  the  inverted  end. 


opened  parallel  to  the  line  of  suture,  and  at  about  1/3  inch  from  it,  and 
for  about  2  inches.  This  is  best  done  with  a  pair  of  scissors,  one  point 
of  which  is  thrust  through  the  coats  about  34  ^nch  short  of  the  line  of 
suture,  and  an  even  straight  cut  made  with  it  to  within  j4  inch  of  the 
other  end  of  the  previous  line  of  suture.  Both  openings  should  be 
exactly  of  the  same  length.  When  they  have  been  carefully  wiped  clean 
with  dry  sterile  gauze,  their  adjacent  edges  are  united  with  a  fresh  needle 
and  thread,  which  this  time  takes  up  all  the  coats  with  a  continuous  suture 
carried  from  end  to  end  of  the  openings  (see  Fig.  33).  Here  the  same 
suture  is  carried  round  the  openings,  and  brings  the  opposite  edges  of 
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them  into  contact  until  it  arrives  back  at  the  point  from  which  it  started, 
and  is  tied  to  the  '  tail  thread,'  left  long  for  the  purpose.  This  continu- 
ous suture,  which  brings  the  cut  edges  of  the  openings  into  firm  contact, 
taking  up  all  their  coats,  will,  as  a  rule,  stop  all  bleeding.  It  must  be 
carried  out  as  cleanly  as  possible,  the  edges  being  frequently  wiped  with 
dry  gauze  during  and  after  its  completion. 


Fig.  35.  Enterectomy  for  Obstruction.  Showing  the  completion  of  the 
closure  of  one  of  the  divided  ends  (distal)  by  the  sero-muscular  suture,  c,  d, 
the  first  *  all  coat  *  suture,  e,  having  been  pushed  into  the  lumen. 

The  first  needle  and  thread,  left  uncut  for  the  purpose,  are  now  un- 
covered, washed  with  spirit,  and  employed  to  continue  the  sero-muscular 
suture  round  the  junction  of  the  openings  (see  Fig.  34),  at  the  same 
distance  from  them  as  was  the  first  line  of  all.  When  it  has  encircled 
the  sutured  openings,  it  is  tied  to  its  own  '  tail  thread '  and  cut  oflf,  the 
anastomosis  being  now  finished,  and  the  clamps  are  removed. 

But  the  ends  of  the  anastomosed  bowels  have  still  to  be  closed, 
one  of  which  has  not  yet  been  cut  across  at  the  level  of  the  other. 
The  end  of  the  distal  portion  is  first  closed  by  a  needle  and  thread, 
passed  through  all  its  coats  in  continuous  suture  (see  Fig.  34).  This 
portion  is  then  pushed  into  the  lumen  of  the  gut  for  about  J^  inch,  and 
the  sero-muscular  coats  are  closed  over  it  securely  by  continuous  suture 
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(see  Fig.  35).  All  this  time  the  proximal  tube,  hanging  over  the  edge 
of  the  table  into  the  basin,  has  allowed  gas  and  liquid  to  flow  off  from 
the  intestinal  canal  intermittently,  often  in  large  amount.  But  the 
anastomosis  having  been  made,  it  is  now  clamped  and  cut  across  at  the 
same  point  at  which  the  distal  was  divided,  and  is  closed  in  the  same 
manner  as  in  Figs.  34,  35. 

A  careful  revision  of  the  whole  wound  now  follows,  all  clots  being 
wiped  away  with  gauze  dipped  in  sterile  normal  saline  solution.  The 
packing  with  gauze  is  then  removed,  and  the  inguinal  or  ventral  wound 
is  closed  in  the  usual  way  after  a  final  revision.  The  question  of  leaving 
a  drain  in  one  corner  must  be  decided  by  the  individual  surgeon,  but 
personally  I  prefer  to  dispense  with  any  drain,  except  under  very  special 
circumstances.  If,  for  instance,  the  sac,  on  being  opened,  were  found 
in  a  state  of  foul  suppuration,  and  more  or  less  sloughy,  it  would  of 
course  be  taken  away,  and  its  neck,  being  secured  near  the  situation  of  the 
external  ring,  would  be  packed  with  gauze,  not  only  as  a  means  of  drain- 
age, but  also  to  prevent  any  coil  of  gut  from  being  protruded  as  the  result 
of  vomiting  or  coughing.  This  gauze  would  be  left  in  for  at  least  forty- 
eight  hours,  and  if,  on  removal,  the  wound  were  clean,  would  not  require 
to  be  replaced.  In  this  case  the  neck  of  the  sac  could  be  drawn  down, 
transfixed,  and  tied  off,  and  under  certain  circumstances  the  rings  could 
be  stitched  up  by  one  or  other  of  the  methods  for  radical  cure  mentioned 
above.  But  in  other  cases  the  sac,  although  inflamed,  can  be  removed 
cleanly,  and  its  neck  sutured  in  healthy  tissue  above,  after  which  the 
radical  closure  of  the  rings  is,  in  my  opinion,  sound  practice.  I  took 
this  course  in  the  first  case  in  which  I  successfully  removed  a  long  loop 
of  36  inches  of  intestine  for  gangrenous  inguinal  hernia,  and  did  not 
regret  it.  The  radical  cure  followed  immediately  on  the  reduction  of 
the  anastomosed  ends. 

The  danger  of  leaving  the  sac  and  rings  unsutured,  even  though 
packed  and  firmly  bandaged,  is  no  imaginary  one.  I  have  seen  a  case 
which  showed  perfect  union  of  the  anastomosed  ends  of  a  resected  in- 
testine die  of  obstruction  several  days  later,  due  to  the  forcing  out  of  a 
fresh  coil  of  bowel  into  an  unclosed  ring  during  chloroform  vomiting,  in 
spite  of  firm  packing.  The  condition  was  only  recognized  too  late  to  be 
remedied. 

When  it  is  decided  to  attempt  an  end-to-end  junction  of  the  bowel 
after  resection,  the  suture  of  the  mesentery  and  detachment  from  it  of  the 
distended  bowel  is  carried  out  as  just  described  (see  p.  64).  The  proxi- 
mal portion  of  the  bow'el  is  unloaded  into  the  basin,  aided  by  pressure  on 
the  abdomen.  Supposing  its  lumen  to  be  now  nearly  the  same  as  that 
of  the  divided  proximal  end,  the  two  are  laid  side  by  side  and  are  grasped 
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between  the  blades  of  a  Doyen's  forceps  (see  Fig.  25).  But,  though 
grasped  together  side  by  side  at  one  point,  they  must  be  previously  ad- 
justed so  that  the  central  axes  of  both  portions  of  the  bowel  will  cross  at 
a  very  considerable  angle  at  the  spot  at  which  they  are  to  be  divided  and 
sutured.  The  axis  of  the  proximal  portion  should  be  nearly  at  a  right 
angle  with  the  forceps  blades,  the  axis  of  the  distal  should  form  a  very 
small  angle  with  them  (see  Fig.  36).  When  they  are  cut  across  distally 
to  and  parallel  with  the  blades,  the  opening  of  the  tube  leaving  the  abdo- 


FiG.  36.  Steps  of  Enterectomy  for  Obstruction.  Mode  of  including 
both  proximal,  b,  and  distal,  c,  portions  at  different  angles  in  one  clamp,  c,  before 
they  are  divided  preliminary  to  *  end-to-end  '  suture.  The  proximal  is  cut  nearly 
transversely;  the  distal  very  obliquely,  so  as  to  give  it  a  larger  lumen,  more  equal 
to  that  of  the  proximal  portion.  The  needle  and  thread,  i,  bring  the  adjacent 
sides  of  both  portions  together  by  passing  through  all  coats.  The  corner  of  the 
free  margin  of  both  tubes  is  about  to  be  turned,  d  and  g,  the  mesentery,  has 
been  already  sutured.  The  threads  are  thicker  in  the  drawing  than  they 
should  be. 

men  will  be  slightly  oblique  to  its  axis,  while  that  of  the  bowel  entering 
the  abdomen  will  be  very  oblique  to  its  axis,  and  consequently  much  larger 
than  if  cut  across  like  the  other.  This  will  render  the  two  lumina  to  be 
stitched  approximately  the  same,  and  they  can  be  sutured  together  with- 
out any  folding.  This  oblique  division  of  the  bowel  has  the  further  ad- 
vantage that  all  the  edges  receive  a  full  blood-supply  in  all  their  coats 
from  the  mesenteric  margin.  Were  they  cut  across  obliquely  in  the  op« 
posite  sense,  so  that  the  free  margin  of  the  tube  was  longer  than  the 
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attached,  there  would  be  a  bad  blood-supply  to  the  free  margin,  assuming 
that  the  vessels  took  a  fairly  straight  course  transverse  to  the  axis  of  the 
bowel,  as  is  the  case.  This  probably  explains  the  leakage  which  was 
observed  to  take  place  near  the  free  margin  of  the  bowel  in  earlier  en- 
terectomies,  before  it  was  recognized  that  it  was  wrong  to  divide  the  in- 
testine at  right  angles  to  its  axis.  It  is  now  the  rule  to  cut  away  more 
from  the  free  margin  of  the  tube  than  from  its  mesenteric  side,  as  above 
described. 

The  suturing  of  the  two  lumina  begins  at  the  mesenteric  margin  of 
each.  The  same  round  sewing-needle  and  thread  is  used  as  in  the  former 
case.  With  this  the  two  cut  edges  of  the  mesentery  are  first  united 
through  all  their  serous  coats  close  to  where  these  diverge  to  encircle  the 
two  portions  of  the  intestine.  In  knotting  this  a  long  '  tail  thread  '  (at  gr) 
is  left  uncut.  The  needle  is  now  passed  from  the  lumen  through  all 
the  coats  of  one  of  the  adjacent  sides  of  the  cut  intestines,  from  the 
mucous  surface  of  one  to  the  mucous  coat  of  the  other  at  the  mesenteric 
margin  of  each.  Then  it  is  made  to  pierce  all  the  adjacent  coats  of  both 
again  at  about  %  inch  further  up,  and  so  on  until  the  non-mesenteric 
margins  of  the  lumina  are  reached  by  this  continuous  suture.  Here  the 
corner  is  turned  as  the  opposite  edges  are  reached,  but  always  the  needle 
transfixes  the  edges,  taking  in  all  the  coats  of  each,  from  mucous  to 
serous  and  from  serous  to  mucous,  each  time,  until  the  suturing  has  come 
round  again  to  the  starting-point,  and  the  running  suture,  which  should 
end  on  the  serous  coat,  is  tied  with  the  first  *  tail  thread,*  and  both  are 
cut  off.  A  second  clamp  is  now  made  to  enclose  the  two  tubes  a  few 
inches  higher  up,  and  that  close  to  the  sutured  end  is  taken  off.  This  will 
enable  the  surgeon  to  evert  the  already  united  ends  far  enough  to  intro- 
duce a  continuous  sero-muscular  suture  all  round  the  bowel  over  the  first, 
commencing  and  ending  as  before.  Special  care  must  be  taken  to  secure 
accuracy  of  adjustment  of  the  stitches  at  the  mesenteric  margins  and  the 
covering  of  the  first  row  of  suture  by  the  second. 

The  whole  area  of  operation  is  now  wiped  clean,  and  then  finally 
mopped  over  with  gauze  dipped  in  sterile  normal  saline  solution,  after 
which  all  the  preliminary  gauze  packing  is  carefully  removed,  and  the  gut 
is  placed  gently  within  the  abdomen  in  such  a  way  as  to  lie  straight  ex- 
actly under  the  abdominal  wound.  The  question  here  of  drainage  is  the 
same  as  in  the  case  above.  Wherever  it  can  be  avoided  it  should  be 
dispensed  with.  One  reason  for  avoiding  the  gauze  drain  or  tube  is  that 
as  reparative  lymph  is  thrown  out  around  the  sutured  portion,  it  is  better 
for  the  prospects  of  union  without  leakage  that  this  lymph  should  im- 
mediately glue  the  part  to  other  serous  surfaces  than  to  the  gauze,  which, 
on  its  removal,  would  tend  to  bring  away  with  it  the  very  material 
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upon  which  we  depend  for  the  repair  of  the  lesion.  If  no  drain  be  put 
in,  the  plastic  lymph  solders  the  sutured  part  within  a  few  hours  against 
other  coils  or  the  serous  parietes,  at  all  events  pro  tent.  Subsequently, 
there  is  plenty  of  evidence  to  show  that  the  surplus  lymph  is  absorbed 
and  the  gut  is  freed  again.  A  rubber  tube  in  any  case  is  undesirable, 
as  itf  pressure  on  intestine  has  been  known  over  and  over  again  to 
produce  pressure,  inflammation,  and  perforation.  Obviously,  the  leading 
thought  throughout  the  whole  procedure  is  to  keep  everything  aseptic. 
If  this  be  done  from  beginning  to  end  the  abdominal  wound  can  be 
closed  at  once  without  drainage. 


CHAPTER  VII 

OPERATIONS  FOR  STRANGULATED  FEMORAL.  UMBILICAL 
VENTRAL,  DIAPHRAGMATIC,  AND  OBTURATOR  HERNIA 

FEMORAL  HERNIA 

For  this  condition,  usually  done  on  females  in  mature  or  advanced 
life,  the  procedure  may  be  of  the  simplest  kind,  provided  the  gut  to  be 
released  is  sufficiently  sound  to  be  viable.  Such  a  state  of  things  will 
be  considered  first. 

Operation.  The  incision  should  commence  about  i  inch  above 
Poupart's  ligament,  and  run  vertically  downwards  over  the  tumour  for 
3  inches.  It  should  be  made  with  caution,  as  the  structures  between 
the  skin  and  contents  are  often  very  thin,  and  the  sac,  or  even  bowel, 
might  be  wounded  by  a  bold  stroke  of  the  knife.  For  this  reason  some 
surgeons  prefer  to  pinch  up  a  fold  of  skin  over  the  tumour  below  and 
parallel  to  Poupart's  ligament,  and  transfix  it,  making  the  incision  by 
cutting  from  within  outwards.  Personally  I  prefer  the  direct  cut,  with 
due  care. 

The  lips  of  the  incision  being  held  apart  with  hooks,  the  sac  can 
usually  be  rapidly  exposed  by  dissection  with  a  pair  of  forceps  held 
in  each  hand,  or  with  a  steel  elevator  and  forceps  separating  the  loose 
tissues  which  cover  it.  When  of  moderate  size,  it  is  well  to  completely 
enucleate  the  sac  at  once  and  turn  it  out  of  the  wound,  stuffing  the  latter 
with  sterile  gauze.  The  sac  is  then  opened  with  great  caution  lest  the 
bowel  within,  which  is  usually  under  great  tension,  should  be  wounded. 
When  the  sac  is  once  opened  the  aperture  is  best  enlarged,  in  my  opinion, 
by  means  of  scissors.  Any  fluid  contained  in  it  is  then  wiped  away  with 
sterile  gauze,  and  the  contents  are  carefully  washed  with  a  stream  of 
warm  normal  saline  and  again  mopped  as  before.  A  most  important 
point  is  now  reached,  and  we  have  to  determine,  before  going  further, 
whether  the  strangled  loop  can  safely  be  returned  into  the  abdomen  or 
is  too  damaged  to  admit  of  this.  The  point  can  only  be  settled  by  a 
very  careful  examination  of  the  part  immediately  pressed  upon  by  the 
constriction,  whether  this  lie  in  the  sac  or  outside  it.  To  examine  it 
thoroughly  the  loop  must  in  every  case  be  drawn  down  until  the  nipped 
portion  and  a  considerable  length  of  the  proximal  gut  can  be  well  seen 
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and  felt.  This  is  sometimes  possible  without  dividing  the  constriction. 
But  it  is  better,  unless  this  is  quite  easy,  to  first  divide  Gimbernat's  liga- 
ment upwards  and  a  little  inwards  by  passing  under  it  a  probe-pointed 
knife  outside  the  sac.  If  the  bowel  cannot  now  be  drawn  down,  the 
knife  can  be  passed  into  the  sac  along  the  finger  which  guards  the  bowel, 
and  a  cut  made  in  the  same  direction.  Another  way  which  I  often  prac- 
tise is  in  many  cases  to  be  preferred,  involving  as  it  does  less  risk  of 
wounding  an  irregular  obturator  artery.  This  is  to  enlarge  the  opening 
in  the  sac  with  blunt-pointed  scissors  upwards  until  the  neck  is  freely 
divided.  There  is  nothing  now  to  prevent  the  drawing  out  of  the  loop, 
unless  fresh  adhesions  be  present.  In  this  case  great  caution  is  neces- 
sary, as  these  adhesions  indicate  that  the  bowel  is  damaged,  and  they 
may  be  the  only  barrier  to  the  escape  of  faeces  from  an  underlying  per- 
foration, or  cover  a  part  ready  to  perforate  under  strain.  When  there 
is  any  suspicion,  based  upon  the  presence  of  lymph  round  the  neck  of 
the  sac  or  discoloured  patches,  that  the  constricted  part  is  unsound  and 
likely  to  give  way,  the  packing  in  and  around  the  wound  should  be  very 
carefully  overlooked,  so  that  if  in  drawing  down  the  bowel  it  should 
commence  to  leak,  the  contents  shall  not  soil  the  parts  around.  Then 
the  bowel  is  drawn  cautiously  into  the  wound,  and  if  intact,  or  at  least 
viable,  is  replaced  by  gentle  pressure.  After  this  the  sac  is  tied  off,  and 
a  radical  cure,  on  the  lines  described  on  page  45,  is  done. 

But  it  must  be  admitted  that  it  is  not  an  easy  matter  to  determine 
by  the  eye,  by  touch,  or  any  other  means,  the  exact  amount  of  morbid 
change  within  a  loop  of  bowel  which  has  Ijeen  strangulated.  The 
alterations  in  colour  and  texture  which  are  seen  have  been  described 
already  (see  p.  55  et  seq,),  and  explained  up  to  a  certain  point.  But 
only  experience  of  these  cases  gives  anything  like  confidence  in  judgment 
on  the  point.  Some  strangled  loops  are  obviously  in  a  state  of  gangrene: 
others  are  less  so,  and  still  ought  not  to  be  put  back;  and  others  are 
doubtful.  But  I  have  long  contended  for  and  acted  on  the  principle 
that,  whenever  any  serious  doubt  exists  in  the  mind  of  the  surgeon  as 
to  whether  a  loop  is  viable,  i.e,  capable  of  recovery,  it  should  not  be 
put  hack.  From  a  long  and  large  experience  in  this  field,  I  feel  sure 
that  the  dangers  of  returning  doubtfully  sound  gut  into  the  abdomen, 
either  to  perforate  there,  or,  without  doing  so,  to  set  up  peritonitis — 
either  fatal  or  productive  of  dangerous  adhesions — or  to  undergo  con- 
traction as  the  result  of  ulceration  of  its  mucous  membrane,  are  greater 
than  to  deal  with  the  damai^ed  part  by  removal. 

It  remains  to  discuss  what  the  other  alternatives  to  replacing  a 
strangled  loop  of  gut  are. 

The  older  practice,  in  cases  of  hopeless  gangrene  or  very  doubtfully 
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sound  loops,  was  to  leave  their  relations  to  the  neck  of  the  sac  undisturbed 
after  fixing  them  in  the  wound,  and  to  open  them  freely.  By  these 
means  an  artificial  anus  was  formed,  by  which  the  obstruction  was  more 
or  less  relieved,  and  the  bowel  above  gradually  emptied  itself  of  its 
putrid  contents.  This  seemed  to  the  surgeons  of  a  generation  ago  to 
offer  the  best  hopes  for  immediate  recovery,  the  further  treatment  of 
the  case  being  deferred  until  the  pent-up  faeces  and  other  foul  matters 
had  been  discharged,  and  the  serious  general  condition  had  been  recovered 
from.  But  an  examination  of  the  records  of  any  large  hospital  (Lancet, 
May  30  and  June  6,  1903)  will  show  that  these  hopes  were  slender — the 
mortality  in  such  cases  was  very  high. 

The  only  other  alternative  is  to  remove  the  whole  unsound  loop, 
and  to  make  a  junction  between  the  proximal  and  distal  part  of  the 
intestinal  tube.  My  own  experience  and  reading  lead  me  to  the  con- 
clusion that  this  immediate  resection  of  the  damaged  portion  of  the 
bowel  is,  in  skilled  hands,  the  soundest  course  both  in  theory  and  practice. 
But  one  golden  rule  must  be  followed  in  all  cases  of  serious  strangulation, 
if  resection  is  to  be  safe.  This  is  to  excise,  together  with  the  gangrenous 
loop,  at  least  some  feet  of  the  bowel  above  it;  in  other  words,  all  the 
proximal  bowel  damaged  by  the  retention  of  fermenting  faeces  and  toxins, 
which  is  incapable  of  return  to  the  normal  state  (see  p.  53  et  seq.). 
The  intrinsic  difficulty  of  such  a  procedure,  where  several  feet  of  gut  are 
removed,  is  no  greater  than  when  only  a  few  inches  are  taken  away, 
and  the  strain  on  the  patient's  strength  is  not  greater.  Without  such  an 
extensive  removal  most  of  these  cases  will  die,  as  we  know  from  ex- 
perience and  might  expect  theoretically.  And  if  such  cases  be  carefully 
examined  after  death,  it  will  be  seen  that  the  stitches  passed  through  the 
tissues  of  the  proximal  end  have  cut  through  the  damaged  coats,  while 
those  in  the  distal  end  are  holding.  Another  cause  of  death  in  such 
cases  is  the  migration,  through  the  devitalized  tissues  of  the  proximal 
end,  of  bacteria,  which  set  up  peritonitis.  And  there  is  yet  a  contribu- 
tory cause  in  the  presence  of  large  quantities  of  putrid  matters  with  their 
toxins  in  the  proximal  intestine,  which,  being  in  a  state  of  paresis  or 
complete  paralysis,  has  little  or  no  power  of  evacuating  itself  into  the 
contracted  distal  portion.  From  this  stagnant  fluid,  poison  is  being 
absorbed  into  the  system,  and  soaks  the  damaged  intestine  itself,  prevent- 
ing its  recovery  even  after  a  watertight  junction  has  been  made,  follow- 
ing on  the  resection  of  the  actually  gangrenous  strangulated  loop,  if  this 
alone  has  been  removed. 

The  amount  to  be  removed  will  vary  in  length,  usually  more  or  less 
in  proportion  to  the  time  the  gut  has  been  strangulated,  but  is  also 
influenced  by  several  other  factors.     The  rule  should  be  that  the  proxi- 
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mal  part  of  the  gut  should  be  drawn  out  of  the  wound  for  several  feet 
until  its  texture  is  seen  and  felt  to  be  nearly  or  quite  normal,  and  at 
such  a  spot  only  should  the  anastomosis  be  made,  all  the  damaged 
portion  being  removed. 

But  the  resection  of  such  a  length  of  intestine,  and  the  return  of 
the  sutured  portion  with  its  voluminous  mesentery  without  violence,  is  a 
difficult  matter  through  so  small  an  opening  as  the  femoral  ring,  unless 
Poupart's  ligament  is  freely  divided,  and  this  is  much  to  be  deprecated. 
It  is  far  better  in  a  case  where  a  considerable  length  of  intestine  has  to 
be  removed,  with  and  above  a  strangled  loop,  to  open  the  abdomen  at 
once  in  the  middle  line,  and  make  the  anastomosis  between  healthy 
distal  and  proximal  portion  of  intestine.  The  portion  to  be  removed, 
with  its  divided  ends  closed,  cleaned,  and  protected  with  sterile  gauze, 
can  then  be  drawn  and  excised  out  through  the  femoral  ring  with  less 
danger  of  infection  than  if  the  strangulated  coil  were  first  drawn  into 
the  peritoneum,  no  matter  however  well  packed  with  gauze.  Or  the  loop 
may  be  first  drawn  down  until  the  constriction  is  clear  of  the  ring,  and 
both  limbs  having  been  tied  with  a  strong  silk  or  linen  thread,  all  that 
is  gangrenous  and  damaged  can  be  cut  away  below  the  threads,  and  after 
the  abdomen  has  been  opened  in  the  middle  line,  the  stumps  of  both  ends, 
covered  with  gauze,  can  be  drawn  into  the  abdomen  and  out  of  the 
ventral  wound,  and  then  the  anastomosis  at  any  height  can  be  completed 
(see  Figs.  32-35).  Both  methods  have  given  me  good  results.  Fig. 
I  is  from  a  specimen  which  I  removed  after  opening  the  abdomen, 
as  it  was  too  voluminous  to  deal  with,  in  its  semi-gangrenous,  oedematous 
state,  through  the  femoral  opening.  It  will  be  seen  that  it  consists  of 
the  last  foot  or  so  of  the  ileum,  the  caecum,  and  part  of  the  ascending 
colon  which  could  not  be  reduced.  When  sound  bowel  had  been  reached 
above,  after  opening  the  abdomen,  the  ileum  was  planted  into  the  ascend- 
ing colon,  and  all  the  gut  below  the  anastomosis  was  pulled  out  of  the 
femoral  opening.     The  patient  made  an  excellent  recovery. 

To  save  space,  the  details  of  removal  of  such  a  portion  of  gut  are 
given  and  illustrated  on  pp.  63-70,  in  considering  the  treatment  of 
resection  of  gangrenous  inguinal  hernia.  The  procedure  is  naturally 
the  same  whatever  the  form  of  constriction  be  which  causes  the  gangrene. 

UMBILICAL  AND  VENTRAL  HERNIA 

The  same  general  rules  apply  to  operations  for  the  relief  of  strangu- 
lated umbilical  and  ventral  hernia  as  to  those  for  the  radical  cure  of  the 
non-strangulated  variety  (see  p.  11).  The  treatment  of  the  skin,  the 
sac,  and  the  constriction  are  the  same  in  both  instances.     But,  inasmuch 
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as  these  hernial  protrusions  frequently  involve  the  colon,  the  question  of 
what  to  do  when  the  latter  is  gangrenous,  or  nearly  so,  has  to  be  differ- 
ently answered.  Here  we  are  sure  to  have  a  quantity  of  faeces  pent  up 
above  the  constriction  in  a  part  of  the  gut  which  cannot  be  at  once  ex- 
tensively removed  for  anatomical  reasons.  In  such  cases,  then,  it  will  be 
necessary,  if  the  colon  be  gangrenous,  to  secure  the  healthy  bowel  above 
in  the  upper  part  of  our  incision,  and  then  either  simply  open  the  dam- 
aged loop  or  sweep  it  away  at  once.  The  artificial  anus  thus  formed, 
after  it  has  unloaded  the  intestines,  can  be  closed  by  a  subsequent  opera- 
tion in  many  cases.  But  in  ventral  hernia  the  small  intestines  will  often 
be  involved  to  a  large  extent,  and,  if  gangrenous,  can  and  should  be  at 
once  excised  widely  for  reasons  already  given  (see  p.  53  ei  seq.)  The 
methods  for  doing  this  enterectomy  have  been  already  described  (see 
p.  62).  It  has  fallen  to  my  lot  to  have  to  deal  with  some  such  cases 
where  large  tracts  of  small  intestine  have  been  found  in  a  gangrenous 
condition  in  ventral  herniae.  One  case  already  published  may  be  alluded 
to  here.  It  was  that  of  an  old  woman  of  76,  with  a  huge  ventral  hernia 
of  many  years'  standing,  following  an  ovariotomy.  This  had  become 
recently  strangulated  and  was  putrid  for  many  feet  when  the  sac  was 
opened.  I  immediately  resected  5  V2  feet  and  made  an  end-to-end  anasto- 
mosis, closing  the  abdominal  wound  without  drainage.  The  patient 
made  a  most  perfect  recovery,  the  wound  healing  without  a  flaw,  and 
I  saw  her  two  years  later  in  excellent  health.  No  artificial  anus  with 
drainage  of  the  gut  would  have  saved  this  patient.  The  boldest  measure 
proved  to  be  the  safest.  I  could  add  other  analogous  cases  if  space 
permitted.  If  in  these  cases  it  had  happened  that  the  colon  had  been 
gangrenous,  it  would  have  to  be  treated  as  described  above  in  cases 
of  umbilical  hernia. 

DIAPHRAGMATIC  HERNIA 

If  diagnosed,  this  hernia  would  be  treated  as  an  internal  strangula- 
tion, and  what  has  been  said  above  as  to  the  ways  of  dealing  with  the 
gut  would  apply  here.  No  special  rules  can  be  laid  down  as  to  the 
incision  in  the  abdominal  wall  or  the  management  of  the  case,  beyond 
those  given  for  other  herniae. 

OBTURATOR  HERNIA 

This  condition  has  recently  been  shown  to  be  more  frequent  than 
is  commonly  supposed,  and,  in  any  obscure  case  of  intestinal  obstruction 
in  those  in  middle  life,  must  be  taken  into  consideration.  It  is  very  rarely 
diagnosed  until  the  abdomen  is  opened  on  account  of  the  obstruction. 
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After  this  its  recognition  is  not  diflficult.  A  finger  passed  to  the  obturator 
opening  will  immediately  find  the  anchored  bowel  with  its  distended 
proximal  and  empty  distal  arm.  The  loop  involved,  which  is  usually 
very  small,  can,  as  a  rule,  be  disengaged  from  within,  aided  by  pressure 
from  without  over  the  pectineus  muscle.  But,  in  view  of  the  fact  that 
it  may  be  softened  or  actually  gangrenous,  no  attempt  to  draw  it  into 
the  abdomen  should  be  made  until  gauze  has  been  well  packed  round 
it  and  both  afferent  and  distal  arms  have  been  lightly  clamped.  If  this 
be  not  done  the  peritoneum  may  be  soiled  by  the  damaged  bowel,  or  by 
its  giving  way  with  extravasation  of  faeces.  But  with  these  precautions 
gentle  traction  may  be  made  on  the  included  portion  until  it  is  released. 
If  too  much  damaged  to  be  viable,  the  damaged  loop  must  be  excised 
on  the  lines  given  above. 

If  possible,  a  radical  cure  should  follow.  This  may  be  done  by  insert- 
ing a  toothed  forceps  into  the  sac,  seizing  its  fundus,  and  inverting  it 
into  the  abdomen,  where  it  is  tied  at  its  neck  and  cut  away.  Should 
this  not  be  feasible,  a  vertical  incision  is  made  over  the  pectineus  muscle, 
its  fibres  separated,  and  the  sac  exposed.  When  it  has  been  dissected 
free,  it  can  be  pushed  into  the  abdomen,  inverted,  and  tied  off.  An 
interesting  case  where  this  was  done  has  recently  been  described  by 
Messrs.  Corner  and  Huggens  {Trans,  Roy,  Soc.  Med,,  Sect,  of  Surg., 
February,  1909). 
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CHAPTER  I 
METHODS  OF  EXAMINATION  OF  THE  RECTUM  AND  ANUS 

Inspection.  For  the  examination  of  male  patients,  the  knee-elbow 
position,  with  the  thighs  vertical,  is  the  most  generally  useful;  female 
patients  may  be  in  the  left  lateral  semi-prone  position,  the  buttocks 
slightly  over  the  edge  of  the  couch,  the  hips  and  knees  well  flexed,  the 
upper  thigh  crossed  over  the  lower,  the  under  arm  brought  out  be- 
hind the  patient's  back,  and  the  face  turned  towards  the  couch. 

The  buttocks  should  be  drawn  gently  apart  and  the  anus  and  sur- 
rounding region  inspected.  If  there  be  discharge  present  it  should  be 
wiped  away  and  its  source  noted.  The  radiating  folds  of  skin  should 
be  examined  for  any  orifice,  crack,  or  excoriation.  It  will  be  noted 
if  the  skin  be  supple  and  normal  in  appearance,  or  if  it  has  an  opaque 
look,  as  in  cases  of  chronic  pruritus  ani.  The  orifice  of  a  fistula,  any 
external  piles,  tags  of  skin,  ulceration,  mucous  patch,  papilloma,  or 
eruption  of  any  kind  will  be  at  once  seen.  The  condition  of  the  sphincter 
will  be  noticed,  whether  it  is  tightly  contracted,  as  when  anal  fissure 
is  present,  or  obviously  relaxed,  as  in  some  cases  of  carcinoma  of  the 
rectum,  in  nerve  lesions  such  as  tabes  dorsalis,  or  in  elderly  people, 
also  in  old  cases  of  prolapse  of  one  or  more  coats  of  the  bowel,  or  of 
internal  piles.  It  should  be  noted  that  the  sphincter  is  normally  more 
powerful  in  males  than  in  females.  If  internal  piles  be  suspected  they 
may  often  be  made  to  protrude  by  everting  the  anal  margin  with  the 
fingers,  while  making  the  patient  strain  down.  Pressure  on  the  peri- 
anal region  by  the  finger  will  reveal  any  induration  due  to  an  abscess, 
or  the  track  of  a  fistula,  or  perhaps  a  boggy  sensation  due  to  a  cavity 
containing  tuberculous  debris. 

Digital  examination.  The  external  examination  being  completed, 
the  index-finger,  lubricated  with  vaseline,  should  be  gently  inserted  into 
the  bowel,  the  patient  being  at  the  same  time  directed  to  strain  down,  if 
necessary,  to  relax  the  sphincter.  If  a  fissure  be  present,  considerable 
pain  is  often  caused  and  the  finger  is  tightly  gripped  by  the  sphincter, 
although  usually  the  pain  can  be  modified  by  pressing  well  forwards, 
as  a  fissure  is  generally  situated  posteriorly.  The  finger  carefully  swept 
round  inside  the  bowel  will  detect  the  presence  of  foreign  bodies  or  faecal 
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material,  whether  the  bowel  is  *  ballooned/  as  in  some  cases  of  carcinoma 
of  the  rectum,  also  if  the  mucous  membrane  has  its  normal  velvety 
feeling.  There  may  be  slightly  depressed  areas  where  this  is  lost,  indi- 
cating the  presence  of  ulceration;  the  edge  of  an  ulcer,  perhaps  thickened, 
may  be  felt,  and  the  mucous  membrane  may  not  glide  as  freely  as  it 
should  over  the  muscular  coat  of  the  bowel.  A  small  depression,  usually 
within  an  inch  of  the  anus  and  between  the  two  sphincters,  may  be  the 
internal  orifice  of  a  fistula;  if  situated  higher  up,  it  may  be  at  the  apex 
of  a  small  projection  and  its  track  may  be  felt  as  an  elongated  induration 
outside  the  mucous  membrane. 

A  bi-digital  examination  is  often  useful,  the  index-finger  being  within 
the  bowel,  the  thumb  of  the  same  hand  applied  to  the  parts  around 
the  anus;  gentle  pressure  by  the  thumb  and  finger  on  the  parts  between 
them  will  at  once  lead  to  the  detection  of  any  induration  or  the  reverse, 
also  to  any  abnormality  of  the  coccyx.  Sometimes  the  squatting  position 
with  the  patient  straining  down  may  be  necessary  to  bring  a  tumour 
within  reach;  or  the  lithotomy  position  with  the  patient  under  a  general 
anaesthetic,  to  enable  the  surgeon  to  make  a  bi-manual  examination  to 
decide  if  a  growth  be  movable  or  not.  It  is  most  important  to  examine 
every  part  of  the  mucous  membrane  within  reach;  care  must  be  taken 
to  pass  the  finger  well  back  into  the  hollow  of  the  sacrum,  or  it  may 
pass  up  in  front  of  a  growth  situated  in  the  posterior  wall  of  the  bowel 
and  lead  to  its  being  overlooked.  The  finger  passed  up  the  bowel  may 
find  its  lumen  gradually  becoming  narrower,  due  to  the  presence  of 
a  fibrous  stricture.  Tumours  outside  the  bowel  will  be  felt,  perhaps, 
pressing  on  to  and  partly  occluding  its  lumen;  the  mucous  membrane 
will  be  smooth,  velvety,  and  movable  over  the  tumour.  A  common  error 
is  to  mistake  the  uterus  for  a  tumour.  In  some  cases  it  will  be  advisable 
to  give  a  simple  enema  and  when  it  has  acted  to  at  once  inspect  the 
anus,  when  a  prolapse  of  mucous  membrane,  internal  piles  or  a  polypus, 
not  otherwise  visible,  may  be  brought  into  view. 

Specula.  For  inspection  of  the  anal  canal,  Mummery's  anal 
speculum  is  a  very  convenient  form  (see  Fig.  37).  For  the  inspection  of 
the  whole  circumference  of  the  anal  canal  and  the  parts  immediately 
above,  Kelly's  shortest  proctoscope  is  the  most  convenient  instrument 
(see  Fig.  38).  It  is  2j4  inches  in  length  and  equal  in  diameter  to  a  No. 
10  rectal  bougie.  The  author's  modification,  which  consists  of  a  rim  of 
metal  round  the  distal  extremity,  makes  the  instrument  much  less  likely 
to  damage  the  mucous  membrane  when  the  obturator  is  removed.  As 
originally  made,  the  end  of  the  instrument  was  too  sharp  and  liable 
to  cause  abrasions.  For  inspection  of  the  bowel  higher  up,  Kelly's 
proctoscopes  are  made  of  various  lengths,  but  for  this  purpose  they 
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have  mostly  given  place  to  the  pneumatic  sigmoidoscope.     The  bivalve 
speculum  (see  Fig.  39)  is  useful  when  douching  the  rectum  or  making 


F'iG.  37.  Mummery's  Anal  Speculum.  Fig.  38.  Kelly's  Shortest  Proctoscope. 

applications  to  its  lower  part  and  sometimes  for  purposes  of  examination. 
In  introducing  these  in- 
struments, they  should 
be  passed  straight  in  for 
the  first  i^  inches  and 
then  directed  backwards 
towards  the  hollow  of 
the  sacrum,  because  the 
axis  of  the  anal  canal 
is  almost  at  right  angles 
to  that  of  the  rectum. 

The  sigmoido- 
scope. This  instru- 
ment is  of  the  greatest 


Fig.  39.    Dilating  Anal  Speculum. 


use  for  the  inspection  of  the  rectum  and  sigmoid  colon;  a  better  view  is 
obtained  than  with  the  proctoscope  and  its  introduction  is  easier  and 
safer.  Strauss's  sigmoidoscope  consists  of  a  metal  tube  (see  Fig.  40) 
14  inches  or  35  centimetres  in  length  and  equal  in  diameter  to  a  No.  8 
rectal  bougie,  i,e.  2  centimetres.  The  tube  is  marked  externally  in  inches 
or  centimetres,  and  is  fitted  with  an  obturator  to  facilitate  its  introduc- 
tion, also  with  a  detachable  handle.  On  removal  of  the  obturator,  a 
small  electric  lamp,  carried  on  a  long  rod,  is  inserted  and  passed  close  to 
the  distal  extremity  of  the  tube.  The  rod  is  attached  to  a  metal  collar 
which  is  fixed  into  the  proximal  end  of  the  tube  by  a  bayonet-joint. 
Through  the  collar  the  wires  from  the  lamp  are  conducted  to  a  couple 
of  terminals.  The  collar  is  closed  at  its  proximal  end  by  a  glass  window 
in  a  metal  rim,  which  fits  into  the  collar  by  a  bayonet-joint.  A  small 
hand-bellows  is  connected  by  a  stop-cock  to  the  proximal  end  of  the 
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tube.  The  handle  and  stop-cock  prevent  the  instrument  from  being 
introduced  more  than  12  inches  or  30  centimetres,  but  this  is  sufficient 
to  examine  the  entire  rectum  and  the  greater  part  of  the  sigmoid  colon. 
In  Tuttle's  sigmoidoscope,  the  rod  carrying  the  lamp  has  a  separate  tube, 
lying  outside  the  visual  tube  and  terminating  in  a  small  crystal  glass 
bulb  for  the  lodgment  of  the  lamp.  This  somewhat  increases  the  cir- 
cumference of  the  instrument,  but  the  lamp  is  protected  from  fouling  by 


Fig.  40.     Strauss's  Sigmoidoscope. 


faeces  or  discharge,  and  it  does  not  interfere  in  any  way  with  the  visual 
area. 

Mode  of  use.  For  a  successful  examination  with  the  sigmoidoscope, 
the  bowel  must  be  well  emptied,  if  necessary  by  an  aperient  given  at 
least  twenty-four  hours  previously  and  one  or  more  enemata  on  the 
morning  of  examination. 

The  patient  is  placed  on  a  high  couch  or  table,  and  all  tight  garments 
over  the  abdomen  are  loosened  or  removed.  The  genu-pectoral  position 
is  the  best  for  both  sexes  when  no  anaesthetic  is  used,  but  for  an  examina- 
tion under  anaesthesia  the  left  semi-prone  position,  with  a  good  hard 
cushion  under  the  pelvis,  is  the  best.  Anaesthesia  is  not  required  except 
in  very  sensitive  subjects.  The  tube,  warmed  and  lubricated  with  vase- 
line, is  inserted  while  the  patient  relaxes  the  parts  by  straining  down, 
and  the  obturator  is  removed  as  soon  as  the  tube  has  reached  the  rectal 
ampulla,  i.e.  the  dilated  portion  of  the  rectum  immediately  above  the 
anal  canal.  The  collar,  closed  by  the  glass  window  and  carrying  the 
rod  and  lamp,  is  now  attached  to  the  tube,  and  the  light  is  switched 
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on.  Air  is  pumped  in  by  means  of  the  bellows,  and  the  instrument, 
under  the  guidance  of  the  eye,  is  passed  upwards  and  backwards  towards 
the  sacral  concavity.  The  proximal  end  of  the  tube  is  now  raised,  to 
allow  its  distal  end  to  pass  over  the  pelvic  brim.  When  this  has  been 
accomplished,  its  onward  progress  is  generally  easy.  If  during  an 
examination  the  view  is  obstructed  by  a  small  amount  of  fluid  or  liquid 
faeces,  if  Strauss's  instrument  is  being  used,  the  lamp  should  be  removed, 
and  the  proximal  end  of  the  tube  directed  downwards;  the  fluid  will  at 
once  run  out  through  it.  Or  the  fluid  may  be  removed  by  pledgets  of 
cotton-wool  on  an  applicator  or  held  in  long  crocodile  forceps;  the  lamp 
and  window  are  then  readjusted  and  the  examination  continued. 

Soon  after  the  introduction  of  the  instrument  the  lowest  valve  of 
Houston  may  cause  some  little  difficulty  in  its  onward  passage.  This  is 
soon  overcome  by  frequently  altering  the  axis  of  the  tube,  and  as  the 
pressure  of  the  air  distends  the  bowel  and  draws  the  mucous  folds  out 
of  the  way,  the  lumen  becomes  apparent  and  the  instrument  is  passed 
higher  and  higher.  When  it  has  reached  about  the  level  of  the  second 
sacral  vertebra,  the  rectum  often  appears  to  end  in  a  blind  pouch.  When 
this  happens  it  is  necessary  to  withdraw  the  sigmoidoscope  a  little  and 
direct  its  extremity  to  one  or  the  other  side  in  order  to  enter  the  sigmoid 
loop,  which  in  these  cases  appears  to  join  the  rectum  at  an  angle,  and  its 
entrance  may  be  more  or  less  hidden  by  a  fold  of  mucous  membrane. 
In  the  majority  of  cases,  when  this  difficulty  arises,  the  entrance  will  be 
found  on  the  right  side. 

Difficulties  may  be  met  with  owing  to  the  bowel  not  having  been 
properly  cleared  out,  to  hypersensitiveness  on  the  part  of  the  patient,  to 
the  presence  of  tumours  or  strictures  within  the  bowel,  or  tumours 
or  adhesions  or  inflammatory  extravasations  outside  the  bowel,  partly 
occluding  it  by  pressure. 


CHAPTER  II 
OPERATIONS  UPON  THE  ANUS 

FOR  PRURITUS  ANI 

Cauterization.  Indications.  Where  in  long-standing  cases  medi- 
cal treatment  has  failed  to  give  relief. 

Operation,  The  patient  having  been  anaesthetized,  the  anus  is 
forcibly  dilated.  If  any  tags  or  radiating  folds  of  skin  are  present  they 
should  be  snipped  off  with  scissors.  The  flat  side  of  a  Paquelin's  cautery 
point  at  a  white  heat  is  then  lightly  applied  to  the  whole  of  the  affected 
anal  skin.  If  every  part  of  the  diseased  area  be  carefully  stroked  twice 
with  the  cautery  at  this  temperature,  neither  too  much  nor  too  little 
burning  will  be  produced,  the  epithelium  only  will  be  partially  destroyed 
and  ulceration  will  not  be  caused.  The  applications  should  start  just 
inside  the  anus  and  extend  radially. 

After-treatment.  The  patient  should  be  kept  recumbent  for  a  few 
days  and  an  antiseptic  ointment,  such  as  eucalyptus,  kept  constantly 
applied.  The  parts  should  be  irrigated  twice  daily  with  an  antiseptic 
lotion.  The  bowels  should  be  opened  in  two  or  three  days'  time  by  the 
administration  of  an  aperient. 

Results.  Some  cases  are  cured;  in  others  the  relief  is  only  partial, 
but  in  these  local  applications  which  previously  had  failed  will  now 
have  the  desired  effect;  whilst  in  a  small  percentage  the  operation  fails. 

Ball's  operation.  Indications.  This  operation  is  indicated  in 
intractable  cases  due  to  some  change  in  the  sensory  nerves  of  the  affected 
area.  Its  object  is  the  division  of  all  the  terminal  branches  of  the 
affected  nerves. 

Operation.  The  part  having  been  shaved  and  prepared  in  the  usual 
way,  the  patient  is  placed  in  the  lithotomy  position  and  a  semicircular 
flap  of  skin  and  subcutaneous  tissue  is  dissected  up  from  without  inwards 
towards  the  anus,  raising  the  whole  of  the  affected  area  on  one  side. 
This  is  repeated  on  the  opposite  side,  taking  care  to  leave  a  bridge  of 
skin  both  in  front  and  behind  about  an  inch  wide.  These  bridges, 
both  in  front  and  behind,  are  undercut  to  well  beyond  the  area  of  irrita- 
tion in  order  to  divide  any  nerve  filaments;  the  outer  concave  edges  of 
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the  incisions  are  also  undercut  for  about  one-third  of  an  inch.  The 
flaps  are  raised  as  far  as  the  anus,  exposing  the  fibres  of  the  external 
sphincter,  and  the  dissection  should  be  continued  up  to  beyond  the  muco- 
cutaneous junction.  All  bleeding  being  completely  arrested,  the  flaps 
are  replaced  and  sutured  in  position  by  interrupted  silkworm-gut 
sutures,  and  the  wound  is  dressed  with  gauze  and  collodion.  A  rubber 
tube  should  be  inserted  into  the  rectum  in  order  to  convey  flatus  away 
from  the  operation  area. 


Fig.  41.  Ball's  Operation  for  Pruritus  Ani.  The  flaps,  which  have  been 
turned  inwards  as  far  as  the  mucous  membrane  of  the  anal  canal,  have  been 
replaced  and  sutured.  The  fine  transverse  lines  indicate  undercutting  of  the 
bridge  of  skin  between  the  flaps.  The  undercutting  beyond  the  concave  edges 
of  the  incisions  is  not  indicated. 

After-treatment,  The  patient  should  be  kept  recumbent  for  ten  days ; 
the  bowels  should  be  opened  on  the  fourth  day  after  operation.  If  the 
patient  remains  comfortable  the  wound  should  be  inspected  after  the 
bowels  have  acted,  and  will  usually  be  found  to  have  healed  by  first 
intention.  The  part  should  be  cleansed  and  irrigated  with  an  antiseptic 
solution  two  or  three  times  daily  and  a  dry  boric  lint  or  cyanide  gauze 
dressing  kept  applied.  The  stitches,  if  not  causing  irritation,  should  be 
removed  at  the  end  of  a  week. 

Complications,  Provided  the  wound  be  kept  aseptic  these  are  absent. 
If  the  wound  becomes  infected  the  stitches  will  have  to  be  removed, 
as  a  suppurating  wound  will  be  present  and  there  will  be  risk  of  the 
formation  of  an  inguinal  bubo.     Healing  will  be  delayed,  but  will  take 
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place  under  the  use  of  antiseptic  fomentations,  and,  if  no  extensive 
sloughing  occurs,  with  no  permanent  detriment  to  the  patient. 

Results.     The  pruritus  is  cured  and  cutaneous  sensation  gradually 
returns  in  the  operation  area. 


Fig.  42.    Extensive  Papillomata  of  the  Anus. 


FOR  ANAL  PAPILLOMA 

When  small  they  are  best  treated  by  the  careful  application  of  fuming 
nitric  acid,  taking  care  that  the  action  of  the  acid  is  limited  to  the 
papilloma,  without  injury  to  the  healthy  skin.  When  the  growths  are 
too  extensive  for  this  treatment,  as  shown  in  Fig.  42,  they  should  be 
completely  cut  away  wMth  scissors  and  their  bases  cauterized  with  pure 
carbolic  acid,  after  stopping  the  haemorrhage  with  pressure  for  a  short 
time.  A  cyanide  gauze  dressing  should  then  be  applied  and  held  in 
place  by  a  firmly  applied  bandage. 


FOR  ANAL  FISSURE  OR  ULCER 
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FOR  ANAL  FISSURE  OR  ULCER 

In  a  comparatively  recent  case,  the  patient  is  anaesthetized — gas  and 
air  or  gas  and  oxygen  are 
sufficient  in  most  cases — 
and  the  sphincters  are  fully 
stretched  by  the  fingers;  any 
sentinel  pile  or  tag  above  or 
below  the  fissure  is  snipped 
off  with  curved  scissors. 

//  the  fissure  is  of  long 
standing  an  incision  is  made 
with  a  straight  blunt-pointed 
bistoury  through  about  one- 
third  of  the  thickness  of  the 
external  sphincter,  after  both 
sphincters  have  been  dilated; 
the  incision  should  start  a 
little  above  and  end  a  little 
below  the  ulcer,  and  the  outer 
end  of  the  incision  should 
extend  a  little  more  deeply 
than  the  inner.  After  the 
operation,  a  little  cotton-wool 
wrung  out  in  sublimate  lotion 
(1-1,000)  is  placed  in  the 
wound,  and  the  subsequent 
treatment  should  be  conducted  on  Hnes  similar  to  that  after  operation 
for  fistula  (see  p.  103). 


Fig.  43.  Anal  Fissure.  The  index-finger 
in  the  anal  canal  has  drawn  outwards  a  poly- 
pus at  the  inner  end  of  the  fissure.  The 
fibres  of  the  external  sphincter  are  seen 
forming  the  floor  of  the  fissure,  also  the 
'  sentinel  pile  *  at  its  outer  end. 


FOR  IRRITABLE  ULCER  OF  THE  ANAL  CANAL 

This  is  usually  single  and  is  situated  dorsally  about  three-quarters 
of  an  inch  above  the  margin  of  the  anus. 

The  operation  consists  in  forcible  dilation  of  the  sphincter  under 
general  anaesthesia,  followed  by  either  curettage  or  the  application  of 
undiluted  carbolic  or  nitric  acid  to  the  ulcer.  If  the  ulcer  be  lying 
behind  an  anal  valve,  this  must  be  snipped  off  to  prevent  the  lodgment 
of  faeces.  If  enlarged  papillae  of  Morgagni  be  present,  they  should  be 
removed.  The  after-treatment  consists  in  keeping  the  bowels  easily 
moved,  and  the  application  of  calomel  ointment  before  and  after  the 
bowels  act.  It  may  be  necessary  to  touch  the  ulcer  again  with  carbolic 
acid;  this  may  be  done  without  an  anaesthetic. 
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FOR  ANAL  OR  RECTAL  ABSCESS 

Under  gas  anaesthesia,  on  anal  abscess  should  be  opened  in  a  line 
radiating  from  the  anus,  and  another  incision  should  be  made  across  this 
at  right  angles,  thus  converting  it  into  a  crucial  incision.  The  sphincter 
is  then  well  dilated.  The  cavity  of  the  abscess  is  washed  out  and  lightly 
packed  with  cotton-wool  soaked  in  i-i,ooo  sublimate  solution.  This 
treatment  is  carried  out  two  or  three  times  daily. 

For  ischio-rcctal  abscess  the  treatment  is  the  same  as  for  anal  abscess, 
but  care  must  be  taken  to  introduce  the  finger  and  break  down  all  loculi ; 
the  cavity  should  be  lightly  packed  with  gauze  to  prevent  the  skin 
uniting  by  first  intention,  and  hot  fomentations  should  be  frequently 
applied. 

A  pehic-rectal  abscess  may  be  due  to  disease  in  the  rectum  itself, 
such  as  carcinoma  or  stricture,  or  to  disease  of  neighboring  organs, 
viz.  the  prostate  or  seminal  vesicles,  or  to  pelvic  cellulitis  or  peri- 
proctitis; it  is  usually  situated  in  front  of  the  bowel. 

The  patient  should  be  given  a  general  anaesthetic,  and  the  abscess 
opened  freely  through  the  perineum  or  ischio-rectal  fossa,  according  to 
the  situation  of  the  abscess.  The  left  index-finger  should  be  placed 
in  the  bowel,  where  it  will  detect  the  induration  due  to  the  abscess  and 
also  any  condition  within  the  bowel  which  may  have  caused  the  abscess. 
If  the  pus  be  deep  seated,  it  should  be  explored  for  with  closed  forceps, 
which  can  be  opened  when  the  pus  has  been  found,  thus  enlarging  the 
aperture.  The  abscess  cavity  is  then  explored  with  another  finger,  all 
loculi  investigated,  and  their  walls  broken  down  to  form  one  cavity. 
The  abscess  is  well  irrigated  with  an  antiseptic  solution  and  free  drainage 
provided  for  by  rubber  tubes.  When  the  bowels  act,  care  should  be 
taken  to  keep  the  wound  protected  by  dressings  held  in  place  by 
strapping. 


FOR  TUBERCULOUS  DISEASE  ABOUT  THE  ANUS 

EXCISION  OF  THE  TUBERCULOUS  AREA 

Indications.  Where  the  patient's  general  health  and  powers  of 
repair  are  good,  and  where  the  disease  is  of  the  hypertrophic  papillo- 
matous variety  (see  Fit(.  44),  and  where  ulceration  is  Hmited  in  extent 
and  would  not  necessitate  too  extensive  a  removal  of  the  skin. 

Operation.  The  bowels  should  1)e  well  cleared  before  operation, 
the  parts  well  washed,  and  an  antiseptic  fomentation  applied.     When 
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anaesthetized,  the  patient  is  turned  into  the  semi-prone  position,  lying 
on  the  side  to  be  operated  upon.  The  parts  are  again  washed  and 
scrubbed  with  an  antiseptic  solution.     With  a  sharp  scalpel,  two  semi- 


FiG.  44.  Hypertrophic  Form  of  Tuberculous  Disease  about  the  Anus. 
The  patches  are  oval  in  shape,  dusky  red  in  colour,  raised  above  the  surrounding 
skin,  and  gradually  shelving  towards  the  circumference.  The  surface  is  covered 
with  papillomatous-looking  elevations  between  which  there  is  ulceration. 

lunar  incisions  passing  through  the  whole  thickness  of  the  skin  are  made 
to  enclose  the  diseased  area,  which  is  cleanly  dissected  away  from  the 
underlying  tissues.  If  possible,  the  long  axis  of  the  wound  should 
radiate  from  the  anus.  All  bleeding  points  are  seized  with  clip-forceps 
and  twisted.  When  bleeding  is  quite  arrested,  the  wound  is  completely 
closed  with  interrupted  silkworm-gut  sutures,  the  ends  of  which  are  cut 
rather  long.     The  skin  edges  of  the  wound  must  be  undercut  if  necessary. 
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to  enable  them  to  be  brought  together  without  tension.  Any  other 
diseased  areas  are  treated  in  the  same  way.  The  parts  should  be  well 
dried,  dusted  with  aristol,  and  a  collodion  dressing  applied. 

Local  anaesthesia  may  possibly  be  employed  for  this  and  the  next 
operation. 

After-treatment.  The  patient  should  remain  in  the  recumbent 
position,  but  should,  if  possible,  have  the  usual  open-air  treatment  for 
a  tuberculous  subject. 

The  bowels  should  remain  confined  as  long  as  the  patient  is  com- 
fortable, say  six  or  seven  days,  in  the  hope  that  the  wounds  will  have 
healed  by  first  intention  before  the  bowels  act.  If  they  have  been  well 
cleared  previously  to  the  operation,  there  will  probably  not  be  much 
difficulty  about  this.  The  administration  of  lo  grains  of  salol  in  powder 
or  cachet  twice  daily  will  be  of  much  use  in  the  prevention  of  flatulence. 

If  the  wounds  do  not  heal  by  first  intention,  or  it  has  not  been  pos- 
sible at  the  operation  to  close  the  wound,  a  subsequent  plastic  operation 
for  the  prevention  of  undue  contraction  may  be  required. 

Results.  Where  the  disease  has  been  entirely  removed  the  results 
are  very  satisfactory. 

CURETTING  TUBERCULOUS  ANAL  ULCERS 

Indications.  Where  the  ulcers  are  multiple  and  disseminated,  or 
where  the  diseased  area  is  too  extensive  for  excision  (see  Fig.  45). 

Operation.  The  patient  is  ansestlietized  and  placed  in  the  lith- 
otomy position. 

The  lesions  are  then  thoroughly  scraped  with  a  sharp  spoon,  well 
irrigated  with  an  antiseptic  solution,  and  dried.  Paquelin's  cautery  at 
a  red  heat  is  then  carefully  applied  to  each  wound.  If  the  disease  has 
spread  into  the  anal  canal,  the  sphincter  must  be  dilated  and  the  same 
treatment  carried  out. 

Eucalyptus  ointment,  or  one  consisting  of  aristol  3i  to  the  ounce 
of  vaseline,  should  be  applied,  then  a  piece  of  boric  lint,  wool,  and  a 
T-bandage. 

After-treatment.  The  same  position  and  hygienic  treatment  must 
be  adopted  as  after  the  last  operation.  The  bowels  may,  however,  be 
opened  in  two  or  three  days'  time,  when  the  wounds  must  be  carefully 
washed  with  cotton-wool  wrung  out  of  an  antiseptic  solution,  well 
irrigated  in  addition,  and  the  same  kind  of  dressings  reapplied.  Subse- 
quently the  bowels  may  be  opened  every  day  or  other  day.  Every 
possible  means  must  be  taken  to  increase  the  patient's  resisting  power 
to  the  tubercle  bacillus. 
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Results.  These  are  uncertain.  Some  cases  require  curetting  a 
number  of  times  and  are  very  difficult  to  cure;  in  others,  where  it  is 
purely  a  local  tuberculosis,  a  favourable  result  is  obtained. 


Fig.  45.  Tuberculous  Ulcers  in  the  Anal  Region.  The  ulcers  are 
somewhat  circular  in  form,  with  undermined  and  overhanging  edges  and  a 
yellowish  floor. 


PERINEAL  EXPLORATION  FOR  IMPERFORATE  ANUS 

Indications.  In  all  cases  of  imperforate  anus,  except  where  the 
rectum  opens  into  the  vagina  or  vulva  by  an  opening  large  enough  to 
allow  a  free  escape  of  meconium. 

Operation.  The  child  should  be  enveloped  in  cotton-wool, 
anaesthetized  by  ether  given  by  the  open  method,  and  the  bladder  emptied. 
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It  is  then  placed  in  the  Hthotomy  position  with  the  pelvis  raised  on 
a  firm  cushion. 

If  the  anus  be  closed  by  a  membrane  only,  this  will  bulge  when  the 
child  cries  or  when  pressure  is  made  upon  the  abdomen. 

The  membrane  must  be  carefully  divided  by  a  crucial  incision  and 
the  bowel  washed  out  with  warm  water. 

When  the  anus  is  imperforate  or  absent,  and  the  bowel  ends  blindly 
at  some  distance  above,  an  incision  is  made  at  the  site  of  the  anus, 
exactly  in  the  middle  line,  and  enlarged  backwards  as  may  be  necessar)% 
and  an  attempt  is  made  to  find  the  rectum  and  free  it  sufficiently  to 
bring  it  down  to  the  skin  incision,  where  it  should  be  sutured  all  round. 
It  is  then  opened  and  washed  out,  and  afterwards  the  mucous  membrane 
is  sutured  to  the  skin  margin,  some  of  the  sutures  including  the  whole 
thickness  of  the  bowel  to  prevent  retraction. 

If  the  bowel  be  not  easily  found,  the  dissection  must  be  carefully 
deepened  and  at  the  same  time  carried  forwards.  According  to  Keith's 
opinion  after  his  investigations  of  the  specimens  in  the  museums  of 
London,  it  is  physically  possible  to  bring  the  rectum  down  to  the  perineum 
in  95 j<^  of  the  cases.  If  the  rectum  be  not  found  terminating  at  the 
site  of  the  proctod?eum,  it  will  be  found  terminating  at,  or  perforating, 
the  prostate  or  the  lower  end  of  the  vagina;  if  not  there,  then  at  the 
base  of  the  prostate  or  upper  part  of  the  vagina. 

The  search  for  the  bowel  will  be  aided  by  the  right  index-finger  in 
the  wound,  frequently  feeling  for  fluctuation,  while  pressure  is  made  on 
the  child's  abdomen.  A  trochar  and  canula  should  never  be  used  in  the 
search  for  the  bowel;  careful  dissection  alone  should  be  employed. 

If  at  a  depth  of  2  inches  the  bowel  has  not  been  found,  inguinal 
colostomy  (see  Vol.  II,  p.  700)  should  be  performed.  In  some  cases  the 
rectum  has  been  found  afterwards  and  brought  down  to  the  anal  skin 
margin. 

Another  alternative  is  to  deliberately  open  the  peritoneum  below  by 
careful  dissection  upwards  and  somewhat  forwards,  and  then  search  for 
the  bowel,  when  it  might  be  possible  to  find  its  blind  extremity,  bring 
it  down,  and  fix  it  at  or  near  the  skin  margin,  the  peritoneum  being 
closed  with  catgut  before  the  bowel  is  sutured  and  opened. 

If  a  fistula  which  is  not  of  sufficient  size  to  allow  of  the  proper  escape 
of  meconium  opens  into  the  vagina  or  vulva,  a  bent  probe  or  director 
should  be  passed  backwards  through  the  fistula  and,  if  possible,  made 
to  impinge  on  the  perineum  at  the  normal  site  of  the  anus.  It  is  there 
cut  down  upon,  and  the  bowel  found  and  sutured  to  the  skin  margin. 

W'hen  a  fistula  opens  into  the  median  raphe  in  the  male,  the  same 
procedure  should  be  adopted. 
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Dangers.  There  is  great  danger  that  in  using  a  trochar  and 
canula,  Douglas's  pouch,  the  bladder,  or  some  coil  of  bowel  may  be  per- 
forated or  the  coats  of  the  rectum  may  be  separated.  This  may  also 
take  place  unless  great  care  is  used  with  the  knife.  The  child  is  in  a 
very  unfavourable  condition  for  operation,  which  must  not  be  unduly 
prolonged. 

After-treatment.  When  the  bowel  is  sutured  to  the  margin  of 
the  anus,  all  that  is  required  is  to  keep  the  part  clean,  and  later  on  to 
gently  insert  the  lubricated  little  finger  for  a  time  to  prevent  contraction. 

Where  after  opening  the  bowel  it  has  been  impossible  to  attach  it 
to  the  skin,  troublesome  contraction  will  follow;  this  must  be  met  by 
the  insertion  of  a  bougie  for  several  hours  daily.  If,  in  spite  of  this, 
the  passage  becomes  too  narrow,  it  must  be  enlarged  by  a  backward 
incision,  made  with  a  blunt-pointed  straight  bistoury. 

Results.  Keith  states  that  the  prognosis  is  bad;  an  imperforate 
condition  of  the  rectum  appears  to  react  unfavourably  on  the  economy 
of  the  child  even  before  birth,  and  death  commonly  occurs,  even  if  the 
rectum  be  opened  early.  The  exception  is  in  the  case  of  females,  where 
the  rectum  opens  within  the  vulva.  In  all  cases  hypertrophy  and  dilata- 
tion of  the  rectum  follows,  even  if  an  anus  be  successfully  established. 


CHAPTER  III 

OPERATIONS  FOR  FISTULA  IN  ANO  AND  RECTAL   FIS- 
TULA: REMOVAL  OF  RECTAL  POLYPI  AND  TUBER- 
CULOUS MUCOUS  MEMBRANE 

OPERATIONS  FOR  FISTULA  IN  ANO 

When  an  abscess  forms  in  the  anal  or  rectal  region  and  bursts  exter- 
nally, and  the  track  fails  to  close,  it  constitutes  a  blind  external  fistula; 
when  there  is  an  opening  in  the  skin  and  another  into  the  bowel,  it  is  a 
complete  fistula.  Cases  occur  in  which  the  internal  orifice  is  so  low 
down,  that  it  can  scarcely  be  considered  to  be  in  the  bowel  at  all;  these 
may  be  called  complete  external  fistulcB.  There  may  be  two  openings 
into  the  bowel,  one  high  up,  the  other  lown  down,  with  a  simple  track 


Fig.  46.    Steel  Fistula  Director. 


connecting  them  and  no  opening  in  the  skin;  this  would  be  a  complete 
internal  fistula,  A  horseshoe  fistula  has  one  or  more  external  orifices  on 
either  side  of  the  anus,  and  an  internal  one  in  the  middle  line  behind. 
The  outer  openings  may  be  equidistant  from  the  anus,  or  they  may  be 
at  different  distances,  and  placed  wide  from  the  anal  orifice  far  out  on 
the  buttocks;  and  in  exceptional  cases  a  track  will  also  run  up  at  right 
angles  to  the  main  dorsal  track,  either  outside  or  inside  the  muscular 
coat  of  the  rectum,  and  if  it  opens  into  the  bowel,  the  opening  may  be 
2  or  3  inches  above  the  anus.  In  such  cases  there  will  be  two  internal 
openings. 

In  most  cases  of  fistula,  the  internal  opening  is  single;  it  is  within 
one  inch  of  the  anus;  is  situated  dorsally  in  the  middle  line,  and  between 
the  two  sphincters.  There  seems  to  be  a  definite  relation  between  the 
external  and  internal  orifices  of  a  fistula;  for  fistulae  having  their  ex- 
ternal aperture  situated  behind  a  plane  passing  transversely  through  the 
anus,  usually  have  their  internal  orifices  in  the  middle  line  posteriorly, 
and  therefore  have  a  somewhat  curved  or  semi-circular  course.  This 
variety  is  called  a  semi-horseshoe  fistula,  the  exception  being  the  simple 
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fistula,  which  is  the  outcome  of  a  dorsal  fissure.  Those  which  are 
anterior  to  this  supposed  plane  generally  have  their  internal  openings 
immediately  opposite  the  external  and  on  the  same  side,  thus  constituting 
the  simplest  form  of  complete  fistula. 

Indications.  Practically  all  cases  of  fistula  require  operation,  the 
only  exception  being  that  of  a  recently  formed  blind  external  fistula, 
which  may,  though  rarely,  be  induced  to  heal  by  injections  of  silver 
nitrate  (grs.  xx  ad  5  i)  applied  by  means  of  a  small  sinus  syringe.  As 
it  is  desirable  that  the  bowels  should  not  be  moved  for  three  or  four 
days  after  an  operation  for  fistula,  some  aperient,  e.g.  castor  oil,  should 
be  given  on  the  day  but  one  before  the  operation,  and  a  copious  warm- 
water  enema  on  the  evening  before,  to  make  sure  that  the  rectum  is 
empty. 

Operation.  For  the  performance  of  the  operation  the  patient 
should  be  placed  on  a  table,  lying  on  the  side  on  which  the  fistula  exists, 
in  the  semi-prone  position;  in  the  case  of  a  horseshoe  fistula  and  in 
that  of  perineal  fistulae,  the  lithotomy  position  is  the  more  convenient. 
A  general  anaesthetic  is  most  advisable,  though  simple  fistulae  may  be 
slit  up  painlessly  under  local  infiltration  anaesthesia  (see  Vol.  I,  p.  140). 
A  probe-pointed  director  is  passed  along  the  track  of  the  fistula  as  far 
as  its  internal  opening  (see  Fig.  47).  If  this  be  near  the  anus,  the  fore- 
finger of  the  other  hand  is  introduced  into  the  bowel,  and  the  end  of 
the  director  is  easily  made  to  protrude  from  the  anus  (see  Fig.  48). 
The  parts  lying  upon  the  director  are  then  divided  with  a  sharp  bistoury. 
In  cases  of  small  complete  fistulae  running  either  under  or  through  the 
external  sphincter,  the  slitting  up  of  the  fistula  should  be  supplemented 
either  by  forcible  dilatation  or  by  complete  division  of  the  sphincter, 
that  the  part  may  be  put  more  completely  at  rest.  Great  care  must  be 
taken  to  divide  the  sphincter  at  right  angles  to  the  direction  of  its  fibres, 
or  the  muscle  may  be  permanently  weakened,  and  more  or  less  incon- 
tinence result.  Granulations  or  indurated  tissue  should  be  scraped  or 
dissected  away  and  a  careful  search  made  with  a  probe  for  any  other 
tracks.  If  a  bud  of  granulation  presents  after  curetting,  that  spot 
probably  leads  to  a  branch  and  must  be  explored  and  dealt  with  in  the 
same  way.  When  the  external  orifice  is  puckered  and  the  skin  drawn 
in,  it  is  advantageous  to  incise  the  floor  and  outer  orifice  of  the  fistula 
with  a  blunt-pointed  bistoury,  thus  relieving  all  tension,  and  where  the 
walls  of  the  fistula  are  much  indurated,  one  or  more  incisions  should  be 
made  into  the  hardened  tissues  radiating  from  the  first  cut.  All  over- 
lapping edges  of  skin  and  mucous  membrane  must  be  removed  with 
scissors.  When  the  internal  orifice  is  an  inch  and  a  half  or  more  from 
the  anus,  the  sphincter  should  be  forcibly  dilated  and  a  duck-bill  speculum 
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inserted;  a  probe-pointed  director  is  then  passed  through  the  fistula  and 
an  incision  made  on  to  the  director  from  within  the  bowel.  Great  care 
must  be  exercised  to  keep  to  the  fistulous  track,  as  the  point  of  the 
director  is  easily  pushed  through  its  wall,  and  this  leads  to  the  sHtting 
up  of  healthy  tissues  and  perhaps  the  escape  of  a  portion  of  the  fistula 
from  division.  If  a  sinus  extends  up  above  the  internal  aperture  beneath 
mucous  membrane  only,  it  should  be  laid  freely  open;  if  it  extends  out- 


FiG.  47.  Searching  for  the  In- 
ternal Orifice  of  an  Anal  Fistula. 
The  left  index-finger  is  in  the  bowel ; 
the  prohe-pointed  director  is  held  in 
the  right  hand. 


Fig.  48.  An  Anal  Fistula  being 
LAID  open.  The  probe-pointed  di- 
rector, which  is  held  in  the  left  hand, 
has  been  passed  along  the  track  of  the 
fistula  and  its  point  brought  out  of  the 
anus.  A  bistoury  held  in  the  rig^ht 
hand  is  dividing  the  tissues  overlying 
the  director. 


side  the  muscular  coat  of  the  bowel,  it  is  best  not  to  divide  it,  but  to  be 
contented  with  careful  curetting,  especially  if  its  division  involves  that 
of  tlie  internal  sphincter,  for  when  both  sphincters  are  divided  incon- 
tinence may  follow.  If  the  fistula  i)e  found  to  lead  down  to  dead  bone, 
most  commonly  the  coccyx,  after  the  fistula  has  been  dealt  with  as  above, 
the  bone  must  be  laid  i)are,  the  periosteum  stripped  oflF  with  a  raspatory, 
and  the  diseased  portion  removed  with  sequestrum  forceps  or  gouge. 
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There  is  seldom  much  haemorrhage;  if  any  large  vessel  has  been 
divided  it  should  be  ligatured.  If  there  be  profuse  general  oozing,  the 
wound  may  be  plugged  with  a  strip  of  gauze,  or  a  hollow  vulcanite 
rectal  tube  may  be  inserted,  and  a  long  piece  of  absorbent  cotton-wool, 
or  gauze,  introduced  between  the  wound  and  the  tube. 

After  the  operation  a  little  absorbent  cotton-wool,  wrung  out  in 
a  I  in  1,000  perchloride  of  mercury  solution,  should  be  gently  placed 
between  the  surfaces  of  the  wound.  A  pad  of  the  same  material  is  then 
applied  to  the  anal  region,  and,  over  this,  one  or  more  pads  of  gamgee 
tissue,  the  whole  being  retained  in  position  by  means  of  a  T-bandage. 

Blind  external  fistula.  A  spot  can  generally  be  found  where  only 
a  thin  layer  of  tissue  intervenes  between  the  finger  in  the  bowel  and  the 
point  of  the  director  in  the  track  of  the  fistula.  Through  this  thin  layer 
the  point  of  the  director  should  be  carefully  pushed  and  the  operation 
completed  in  the  usual  way. 

Blind  internal  fistula.  If  there  be  a  hard  swelling  in  the  anal  region, 
an  incision  should  be  made  into  it,  and  if  a  probe-pointed  director  can 
then  be  passed  into  the  bowel,  the  operation  is  completed  as  before. 
If  there  be  no  external  signs  such  as  swelling  or  induration,  a  well- 
curved  probe-pointed  director  should  be  introduced  into  the  bowel, 
guided  by  the  finger,  and  an  endeavour  made  to  pass  the  director  through 
the  internal  opening;  if  this  be  unsuccessful,  a  speculum  may  be  used 
and  the  director  passed  under  the  guidance  of  the  eye.  The  point  can 
then  be  felt  subcutaneously  and  cut  down  upon,  and  the  remainder  of  the 
operation  completed. 

Horseshoe  fistula.  In  operating  upon  a  horseshoe  fistula  (see  Fig. 
49,  a),  it  is,  first  of  all,  most  necessary  to  recognize  it,  i.e.  to  understand 
its  conformation,  for  a  casual  observer  might  think  he  had  two  separate 
fistulae  to  deal  with,  and  operate  accordingly.  Even  were  he  to  recog- 
nize that  he  was  dealing  with  a  horseshoe  fistula,  if  he  followed  the 
usual  plan,  he  would  slit  up  first  one  sinus  and  then  the  other;  thus  divid- 
ing the  sphincter  in  two  places,  and  obliquely  through  its  fibres,  proceed- 
ings generally  fraught  with  dire  consequences  to  the  patient  (see  Fig. 
49,  B). 

If  this  fistula  can  be  laid  open  in  such  a  way  as  to  entail  only  one 
division  of  the  sphincter,  and  that  at  right  angles  to  its  fibres,  there 
will  be  a  minimum  amount  of  risk  of  subsequent  incontinence.  It  can 
be  done  in  either  of  the  following  ways  (see  Fig.  49,  c) :  (i)  First  pass 
a  probe-pointed  director  through  the  internal  aperture,  and  on  its  point 
incise  the  skin  in  the  middle  line  behind;  now  push  the  director  through, 
and  slit  up.  Secondly,  slit  up  the  lateral  sinuses  on  directors  passed  in 
at  the  external  openings  and  brought  out  at  the  dorsal  incision.     These 
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lateral  sinuses  may  take  either  a  straight,  curved,  or  even  rectangular 
direction.  The  first  incision  will  have  divided  the  sphincter,  but  the 
other  two  will  only  have  divided  tissue  external  to  it.  (2)  Should  the 
external  apertures  be  so  placed  that  a  straight  line  drawn  from  the  one 
to  the  other  would  pass  behind  the  anus  (see  Fig.  49),  the  steps  of  the 
operation  could  be  reversed,  and  a  director  be  passed  in  at  one  external 
orifice  and  out  at  the  other,  and  the  tissues  divided;  or  if  the  external 
openings  be  so  situated  that  a  probe  passed  in  at  one  cannot  be  passed 
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Fig.  49.  Horseshoe  Fistula.  A.  Diagram  of  a  typical  horcshoe  fistula 
with  one  branch,  a,  Opening  into  the  bowel,  through  its  posterior  wall ;  b,  b,  b, 
External  openings  in  the  skin.    The  dotted  lines  indicate  the  track  of  the  fistula. 

B.  Diagram  showing  the  wrong  method  of  operating  in  horseshoe  fistula. 
A  great  deal  of  the  fistulous  tract  has  escaped  division,  and  the  external  sphincter 
has  been  divided  obliquely  and  in  three  places. 

C.  Diagram  showing  the  correct  method  of  operating  in  horeshoe  fistula. 
The  whole  of  the  fistulous  tract  has  been  laid  open,  and  the  external  sphincter 
has  only  been  divided  once  and  then  at  right  angles  to  the  direction  of  its  fibres. 
The  thick  lines  in  B  and  C  represent  the  incisions  in  the  operations. 

out  at  the  other,  pass  the  director  along  the  track  to  the  mid-line  behind 
the  anus,  and  incise  the  tissues  on  to  its  point.  Then  insert  the  director 
through  the  external  opening  on  the  otlier  side  and  pass  it  along  the  fistu- 
lous track  and  out  of  the  wound  already  made  behind  the  anus.  Now 
pass  the  director  from  the  wound  in  the  middle  line  into  the  bowel 
through  the  internal  opening,  and  slit  up  the  tissues  with  the  included 
sphincter.  In  this  way  the  incisions  will  be  found  to  be  more  or  less 
T-shaped,  the  stem  corresponding  to  the  dorsal  cut.  In  cases  where 
a  sinus  extends  upwards  at  right  angles  to  the  main  track  (see  p.  96), 
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it  is  usually  outside  the  muscular  coat  of  the  bowel;  and  as  its  division 
into  the  bowel  would  involve  the  internal  sphincter,  it  is  best  to  content 
oneself  with  dilating  and  curetting  it.  Later  it  will  probably  require 
stimulation  by  injection  of  nitrate  of  silver  (grs.  lo  to  60  to  the  ounce). 
Should  the  track  be  merely  a  submucous  one,  however,  there  is  no 
objection  to  laying  it  open  into  the  bowel. 

These  remarks  apply  equally  to  that  minor  variety  of  horseshoe 
fistula  which  is  called  the  semi-horseshoe  fistula.  In  these  cases,  the 
patient  is  placed  on  the  side  on  which  the  external  opening  exists;  an 


Fig.  50.    Horseshoe  Fistula  Fourteen  Days  after  Operation. 

ordinary  grooved  director  is  passed  through  this  opening,  along  the 
track,  to  a  point  behind  the  anus  in  the  middle  line;  this  track  is  then 
laid  open.  A  probe-pointed  director  is  then  passed  forward,  from  the 
end  of  the  track,  through  the  internal  opening,  and  the  sphincter  and 
the  superjacent  structures  are  divided  in  the  mid-dorsal  line. 

The  operation  above  described  may  be  done  d  deux  temps,  and  if  the 
fistula  necessitates  many  and  deep  incisions,  this  modification  will  be 
found  very  advantageous.  The  first  operation  will  consist  in  laying  open 
all  the  outlying  sinuses,  and  when  these  are  nearly  healed,  it  will  only 
be  necessary  to  make  the  dorsal  cut  through  the  sphincter;  in  other 
words,  this  second  operation  will  be  merely  one  for  an  ordinary  dorsal 
fistula.  This  method,  although  usually  necessitating  two  operations, 
has  these  advantages:  (i)  The  wound  after  the  first  operation  can  be 
kept  free  of  all  faecal  contamination,  as  there  has  been  no  interference 
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with  the  bowel;  (2)  in  some  cases  it  lessens  the  gravity  of  the  operation; 
(3)  there  is  a  chance,  remote  though  it  may  be,  that  the  fistula  will  heal 
without  any  division  of  the  sphincter. 

Internal  horseshoe  or  circumferential  fistula.  In  this  variety  the 
arms  of  the  horseshoe  run  forwards  beneath  the  mucous  membrane: 
the  posterior  opening  is  situated  in  the  mucous  membrane  in  the  mid-line. 

A  probe-pointed  director  is  introduced  through  the  orifice  in  the 
mucous  membrane  posteriorly  and  made  to  project  behind  the  sphincter; 


Fig.  51.    Semi-Horseshoe  Fistula  Seven  Days  after  Operation. 


in  this  position  it  lies  deep  to  the  external  sphincter.  The  point  of  the 
director  is  now  cut  down  upon  and  pushed  through  the  opening.  The 
included  tissues  are  now  incised,  the  external  sphincter  of  course  being 
divided.  The  object  of  this  is  to  put  the  part  at  rest.  The  submucous 
lateral  sinuses  are  now  curetted  as  far  as  possible,  and  after  a  few  days 
are  treated  by  an  injection  of  a  solution  of  silver  nitrate,  10  to  30  grs.  to 
the  ounce,  applied  by  means  of  a  sinus  syringe.  This  should  be  repeated 
about  twice  a  week. 

Fistula  due  to  tuberculous  disease.  The  hair  about  the  part  is  often 
unusually  long  and  perhaps  curly,  the  ischio-rectal  fossae  are  sunken 
in,  owin^  to  the  absence  of  fat,  and  the  sphincter  is  weak.  The  skin 
around  the  external  orifice  is  bluish  and  often  considerably  undermined, 
the  internal  orifice  may  be  large  and  the  mucous  membrane  around  it 
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also  undermined,  and  the  discharge  is  thin  and  watery.  The  question  of 
operation  and  its  scope  must  be  decided  by  the  local  and  general  con- 
dition of  the  patient.  If  the  patient  be  the  subject  of  phthisis  which  is 
quiescent,  and  his  powers  of  repair  appear  to  be  satisfactory,  after  a 
general  examination,  an  attempt  should  be  made  to  cure  the  fistula.  If 
the  disease  in  the  lung  be  active  and  advancing,  the  local  condition  had 
better  be  left  alone,  or  only  so  much  done  as  will  provide  for  drainage 
and  so  relieve  pain.  It  is  most  important  to  see  that  the  patient  is  put 
under  the  most  favourable  hygienic  and  dietetic  conditions,  and  there 
need  be  no  fear  that  the  cure  of  the  fistula  will  lead  to  increased  activity 
of  the  disease  in  the  lung. 

All  tuberculous  graniilation-tissue  should  be  well  scraped  away,  and 
if  possible  the  sphincter  should  not  be  incised  at  all.  The  patient 
should  not  be  kept  in  bed  more  than  two  or  three  days,  but  should  lie 
on  a  couch,  and  if  possible  in  the  open  air.  Stimulant  and  astringent 
preparations  may  be  required  locally,  to  assist  healing  of  the  wound, 
such  as  red  lotion  and  balasm  of  Peru.  Many  surgeons  use  insufflation 
of  iodoform  before  applying  the  dressings.  Aristol  is  an  iodine  prepara- 
tion which,  used  in  the  same  way,  is  probably  just  as  effective  and  much 
more  pleasant  to  use. 

After-treatment.  The  dressing  in  the  wound  may  be  allowed  to 
remain  until  it  comes  away  when  the  bowels  act  for  the  first  time,  but 
if  the  wound  be  large  and  much  packing  has  been  inserted,  boric  fomen- 
tations should  be  applied  in  order  to  loosen  it,  and  it  may  then  be 
gradually  removed,  the  remnant  of  it  coming  away  with  the  first  action 
of  the  bowels.  Afterwards,  in  ordinary  cases,  the  daily  insertion  of  a 
little  strip  of  cotton-wool  (see  p.  99)  will  suffice  to  keep  the  edges  of 
the  wound  from  uniting;  but  in  more  severe  cases,  and  where  deeper 
packing  is  necessary,  strips  of  sterile  gauze  are  to  be  preferred  to  cotton- 
wool. Let  me  here  draw  the  attention  of  the  reader  to  the  best  method 
of  carrying  out  the  dressing  after  the  operation  in  an  ordinary  case  of 
fistula.  The  finger,  coated  with  vaseline,  should  first  be  passed  into  the 
rectum,  and,  whilst  in  situ,  the  dressing  should  be  inserted  along  the 
finger,  which  thus  acts  as  a  guide.  The  dressing  should  be  carried  up, 
along  the  entire  length  of  the  wound,  by  means  of  a  probe-pointed 
director,  passing  from  the  wound,  at  its  upper  limit,  into  the  bowel, 
thereby  ensuring  that  the  margins  of  the  wound  are  kept  separate. 
Moreover,  this  method  of  dressing  is  much  less  painful  than  where, 
following  the  usual  plan,  a  '  plug,'  as  it  is  often  called,  is  stuffed  into 
the  wound  without  the  directing  finger.  I  confess  that  I  have  an  aver- 
sion to  the  term  *  plugging.'  as  applied  to  the  dressing  of  wounds  after 
an  operation  for  fistula.     For  it  is  a  well-known  fact  that  plugging  a 
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wound  retards  its  healing;  and  I  have  several  times  seen  a  wound  which 
has  refused  to  heal,  although  the  surgeon  has  assured  me  that  he  had 
carefully  plugged  it  every  day,  heal  rapidly  when  only  a  light  dressing 
has  been  substituted. 

On  the  fourth  day  after  operation,  when  the  bowels  have  been  moved, 
the  wound  should  be  syringed  with  a  warm  solution  of  either  sublimate 
(i  in  2,000),  lysoform  (i  in  60),  boric  acid  (i  in  40),  or  Condy's  fluid 
(i  in  100),  to  remove  any  faecal  matter,  and  the  syringing  should  be 
repeated  after  each  action  of  the  bowels.  A  fresh  dressing  should  be 
inserted  at  least  once  daily.  If  the  healing  process  goes  on  satisfactorily, 
no  other  dressing  will  be  required;  but  if  the  granulations  are  sluggish, 
it  will  be  well  to  stimulate  the  track  of  the  wound  by  the  use  of  lunar 
caustic,  red  lotion,^  balsalm  of  Peru,  or  compound  tincture  of  benzoin. 
Under  favourable  circumstances,  and  provided  that  it  has  not  been  neces- 
sary to  make  a  very  deep  incision,  complete  healing  may  be  expected  in 
about  three  weeks.  For  severe  cases,  six  weeks  to  two  months  may  be 
required.  The  patient  should  be  kept  at  rest,  and  not  allowed  to  walk 
about,  until  the  wound  has  far  advanced  in  the  healing  process.  Fistulae 
due  to  the  presence  of  a  foreign  body,  e.g,  a  fish-bone,  heal  up  much 
more  quickly  after  operation  than  those  connected  with  constitutional 
disorders. 

Resection  and  immediate  suture.  In  some  cases,  after  complete 
removal  of  the  disease  and  irrigation  of  the  wound,  an  attempt  may  be 
made  to  completely  close  the  wound  and  get  healing  by  first  intention. 
Such  cases  are  those  where  the  patient's  powers  of  repair  are  good. 
and  especially  those  where  it  has  been  possible  to  dissect  away  the 
fistulous  tract.  This  will  only  be  possible  in  straight  fistulae,  i.e.  those 
in  which  the  track  has  a  more  or  less  straight  course  between  the  ex- 
ternal and  internal  orifices.  The  sphincter  is  first  well  dilated  and 
paralysed,  the  fistula  slit  up,  curetted,  and  if  possible  entirely  dissected 
out,  and  the  wound  well  irrigated  with  an  antiseptic  solution.  The 
deeper  parts  of  the  wound  are  then  closed  by  buried  sutures  of  iodized 
catgut  and  the  mucous  membrane  of  the  bowel  is  closed  by  sutures  of 
chromic  catgut.  The  skin  and  subjacent  parts  of  the  wound  are  closed 
with  interrupted  silkworm-gut  sutures.  The  bowels  should  be  opened 
by  a  dose  of  laxative  medicine  and  an  olive-oil  enema  in  four  or  five 
days  after  operation,  and  afterwards  they  should  be  moved  daily  or 
every  other  day,  care  being  taken  to  keep  the  motions  quite  soft  to  avoid 
strain  on  the  sutures.  Cases  of  tuberculous  and  of  ordinary  fistula 
have  been  treated  in  this  way  and  have  healed  by  first  intention,  and 

^Sulphate  of  zinc,  2  grains;  compound  tincture  of  lavender,  15  minims; 
water  to  i  fl.  oz. 
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even  if  the  whole  wound  does  not  heal  at  first,  a  considerable  saving  of 
time  may  result.  On  the  other  hand,  the  chances  of  a  radical  cure  are 
not  nearly  so  certain  as  when  the  wound  is  dressed  and  made  to  granu- 
late up  from  the  bottom.  There  is  great  difficulty  in  keeping  wounds 
in  this  region  aseptic,  and  if  this  is  not  done,  some  part,  or  the  whole  of 
the  wound,  will  break  down  and  suppurate.  This  is  most  likely  to  take 
place  in  the  deeper  parts  of  the  wound  and  practically  the  original  con- 
dition is  re-established,  thus  necessitating  a  second  operation.  If  the 
whole  of  the  wound  breaks  down  it  is  not  in  a  favourable  condition  for 
healing,  as  the  skin  edges  will  not  have  been  sufficiently  cut  away,  and 
there  will  be  much  difficulty  in  preventing  their  uniting  and  producing 
*  tunnelling '  of  the  wound.  Therefore  I  cannot  recommend  this  method, 
although  it  has  been  somewhat  strongly  advocated  of  recent  years. 

When  there  is  a  sinus  about  the  lower  end  of  the  sacrum  or  coccyx 
which  does  not  lead  to  bare  bone  or  communicate  with  the  bowel,  the 
sinus  must  be  laid  open  and  curetted,  great  care  being  taken  not  to 
touch  the  bone.  All  overhanging  edges  of  skin  must  be  removed  with 
scissors,  and  the  wound  must  be  carefully  packed  with  sterile  cotton- 
wool and  thoroughly  dabbed  with  a  swab  soaked  with  sublimate  lotion. 
In  this  way  the  wool,  which  fills  all  the  interstices  of  the  wound,  becomes 
impregnated  with  the  antiseptic;  outside  a  pad  is  placed  and  held  in 
place  by  a  T-bandage.  Boric  fomentations  are  applied  on  the  second 
day  and  continued  till  all  the  original  dressing  has  come  away.  Dress- 
ing must  be  lightly  inserted  into  the  wound  daily  to  ensure  its  healing 
from  the  bottom. 

OPERATIONS  FOR  RECTAL  FISTUL-ZE 

Recto-urethral  fistula.  A  stricture  of  the  urethra  is  generally 
present  and  is  the  usual  cause  of  this  condition.  The  stricture  must  be 
cured  by  dilatation  or  urethrotomy,  and  this  alone  may  suffice  to  close 
the  fistula.  If  further  measures  be  required,  the  operation  is  the  same 
as  for  recto-vesical  fistula. 

Recto-vesical  fistula.  When  the  condition  is  due  to  some  non- 
malignant  process,  the  anus  should  be  well  dilated  to  obtain  a  good 
view  of  the  rectal  orifice  of  the  fistula.  If  the  opening  be  small,  the 
actual  cautery  should  be  applied  to  the  entire  track,  and  possibly  a 
posterior  proctotomy  may  be  needed  to  give  sufficient  room.  If  there 
has  been  much  loss  of  substance,  causing  a  large  opening,  the  edges  of 
the  opening  should  be  carefully  pared  while  the  patient  is  in  the  semi- 
prone  position;  he  should  then  be  placed  in  the  lithotomy  position  and 
the  rectum  separated  from  the  prostate  and  base  of  the  bladder,  through 
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a  transverse  perineal  incision.  The  opening  into  the  bladder  is  closed 
by  mattress  sutures  of  fine  silk  or  chromic  catgut.  The  opening  into 
the  bowel  is  next  closed  in  the  same  way.  The  sutures  must  avoid  the 
mucous  coat  in  both  cases.  The  perineal  wound  is  partly  closed  with 
superficial  and  deep  sutures,  and  a  drain  is  left  down  to  the  neighbour- 
hood of  the  repaired  fistula;  this  may  generally  be  removed  in  about 
twenty-four  hours.  The  external  sphinceter  should  be  divided,  as  the 
paralysis  produced  by  the  preliminary  dilatation  of  the  anus  will  be 
too  transient  to  ensure  the  abolition  of  all  resistance  to  the  passage  of 
faeces. 

After  the  operation  the  patient  should  be  placed  in  the  prone  position 
and  maintained  in  it  as  far  as  possible;  a  catheter  is  kept  in  the 
bladder  for  the  first  forty-eight  hours.  The  bowels  should  be  opened  on 
the  fourth  or  fifth  day. 

Recto-vaginal  fistula.  When  the  fistula  is  due  to  malignant 
disease,  excision  of  the  growth  may  be  possible;  otherwise  colostomy 
will  give  relief.  In  inflammatory  and  traumatic  cases,  ulceration  and 
stricture,  if  present,  should  first  be  cured  or  greatly  improved,  and  sub- 
sequently a  plastic  operation  should  be  performed.  According  to  the 
conditions  present,  one  of  the  following  methods  may  be  used :  ( i ) 
Repair  of  the  fistula  through  the  rectum.  (2)  Repair  through  the  va- 
gina. (3)  A  combination  of  these  two.  (4)  Complete  division  of  the 
perineal  tody,  including  the  fistula,  followed  by  perineorrhaphy.  (5) 
Separation  of  the  rectum  from  the  vagina  by  a  transverse  perineal  in- 
cision, with  repair  of  the  fistula  through  that  incision.  Whichever 
method  be  adopted,  except  No.  4,  it  is  most  important  to  ensure  that 
the  sphincter  offers  no  resistance  to  the  escape  of  the  contents  of  the 
bowel;  its  complete  division  is  therefore  advised. 

REMOVAL  OF  RECTAL  POLYPI 

The  small  glandular  polypi  found  in  children  can  often  be  seized  in 
forceps  and  twisted  round  and  round  till  they  come  away.  Other  polypi, 
when  within  reach,  may  be  removed  after  dilating  the  anus  and  dragging 
the  tumour  down.  Its  base  is  then  encircled  with  a  tight  ligature  and  the 
tumour  cut  off,  leaving  a  good  stump  to  prevent  slipping  of  the  ligature. 
If  the  base  he  broad,  it  should  be  transfixed  by  a  needle  carrying  a  double 
hgature.  The  ligature  is  divided  near  the  eye  of  the  needle,  interlocked, 
and  each  half  tied  tightly.  The  bowels  should  be  kept  at  rest  for  three 
or  four  days,  and  the  patient  should  not  move  about  as  usual  till  after 
the  separation  of  the  ligature. 

When  the  polypus  is  situated  too  high  up  to  be  removed  through  the 
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dilated  anus,  it  may  perhaps  be  removed  by  means  of  a  snare  introduced 
through  a  proctoscopic  tube.  When  this  is  impossible,  a  posterior  proc- 
totomy will  be  required  through  a  parasacral  incision,  with  removal  of 
the  coccyx,  and  possibly  also  a  piece  of  the  sacrum ;  such  cases,  however, 
are  very  rare,  as  the  vast  majority  of  polypi  are  attached  to  the  rectal 
wall  within  4  inches  of  the  anus. 


EXCISION  OF  TUBERCULOUS  RECTAL  MUCOUS 

MEMBRANE 

Indications.  Tuberculous  ulceration  of  the  lower  two  inches  of 
the  rectal  mucous  membrane,  which  has  not  improved  after  curetting  and 
cauterization. 

Operation.  The  patient  is  placed  in  the  lithotomy  position,  the 
sphincter  dilated,  the  whole  circumference  of  the  diseased  mucous  mem- 
brane excised,  and  the  cut  edge  brought  down  and  sutured  to  the  margin 
of  the  anus.  The  details  of  the  operation  are  identical  with  those  em- 
ployed in  Whitehead's  operation  for  piles  (see  p.  128). 

After-treatment.  The  anus  should  be  irrigated  twice  daily  with 
an  antiseptic  solution,  dried  and  dusted  with  aristol,  and  every  care 
taken  to  obtain  healing  by  first  intention — a  result  not  often  attained. 
The  bowels  should  be  opened  on  the  fourth  day.  The  patient  should 
be  kept  lying  down  till  the  parts  have  healed,  but  the  day  after  opera- 
tion should  be  carried  into  the  open  air,  if  possible,  and  the  usual  gen- 
eral treatment  for  tuberculosis  carried  out. 

Results.  Very  satisfactory  when  the  disease  is  local — much  time 
is  saved  and  the  patient  is  freed  from  his  disease. 


CHAPTER  IV 

OPERATIONS  FOR  PROLAPSE  AND  FOR  HAEMORRHOIDS 

OPERATIONS  FOR  PROLAPSE 
OF  MUCOUS  MEMBRANE  ONLY 

Linear  cauterization.  Indications,  In  those  rare  instances  in 
children  where  palliative  measures  are  not  successful,  the  best  treatment 
is  by  linear  cauterization  with  Paquelin's  cautery  at  a  dull  red  heat. 

Operation.  It  is  performed  as  follows :  The  patient  is  anaesthetized 
and  placed  in  the  lithotomy  position.  The  prolapse  may  be  cauterized 
before  it  has  been  returned  or  afterwards;  in  the  latter  case  an  anal 
speculum  will  be  required.  In  the  case  of  a  child  the  fine  point  of  the 
cautery,  at  a  dull  red  heat,  is  drawn  along  a  line  extending  from  the 
base  to  the  apex  of  the  prolapse.  Three  or  four  similar  lines  are  drawn 
on  the  mucous  membrane,  parallel  with  the  first  and  equidistant  from 
each  other,  and  the  prolapsed  mucous  membrane  is  returned  into  the 
bowel.  If  the  anal  orifice  be  unduly  patulous,  as  is  usually  the  case,  the 
cautery-point  should  be  drawn  to  the  anal  orifice,  and  on  each  side  should 
be  made  to  burn  deeply  enough  to  divide  some  of  the  superficial  fibres  of 
the  external  sphincter.  A  little  cotton-wool  smeared  with  vaseline  or 
eucalyptus  ointment  is  then  introduced  into  the  bowel. 

After-treatment,  The  patient  should  be  kept  in  the  recumbent  posi- 
tion for  fourteen  days.  The  bowels  should  be  opened  on  the  fourth  day : 
a  few  hours  previously,  some  ounces  of  olive  oil  should  be  introduced 
into  the  rectum.  The  patient,  if  a  child,  should  be  placed  on  his  side 
for  the  action  of  the  bowels,  and  it  is  often  advisable  for  the  nurse  to 
draw  the  anus  a  little  to  one  side  during  the  act;  this  is  done  by  slight 
traction  on  one  buttock.  If  the  patient  be  an  adult  he  should  lie  on 
his  back.  These  positions  should  be  enforced  at  each  action  of  the 
bowels  for  at  least  three  weeks.  In  adults  a  large  cautery-point  will 
be  used  and  broader  eschars  made;  in  all  cases,  care  must  be  taken  not 
to  perforate  the  mucous  membrane.  If  a  second  operation  be  found 
necessary,  the  cautery  should  be  applied  to  the  spaces  between  the 
cicatrices  resulting  from  the  first  operation. 

Removal  of  prolapsed  mucous  membrane.  Indicaiions.  In 
adults,  when  there  is  a  partial  prolapse  of  mucous  membrane,  often 
mistaken  for  prolapsed  haemorrhoids. 

io8 
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Operation.  The  removal  may  be  effected  either  by  ligaturing  por- 
tions of  it,  as  is  done  when  operating  for  piles  by  the  ligature  (Salmon's 
operation),  or  by  the  clamp  and  cautery,  or  by  Whitehead's  method  of 
removing  the  pile-bearing  area. 

The  choice  of  these  methods  will  depend  upon  the  extent  of  the 
prolapse.  If  only  part  of  the  circumference  protrudes,  the  ligature  or 
clamp  and  cautery  should  be  chosen,  but  of  the  two  I  prefer  the  former. 
In  prolapse  of  the  whole  of  the  circumference  of  the  mucous  membrane 
Whitehead's  operation  for  piles  yields  excellent  results  (see  p.  128), 
Indeed  I  think  it  far  more  suited  to  this  condition  than  for  that  for 
which  it  was  originally  devised,  viz.  internal  haemorrhoids,  because  in 
this  condition  the  stitches  are  not  nearly  so  likely  to  cut  out,  as  there 
is  practically  no  tension,  whereas  when  done  for  haemorrhoids  this  is 
considerable. 

Excision  of  portions  of  skin  and  mucous  membrane 
(Cheyne  and  Burghard).  Where  the  anus  in  adults  is  very  patulous, 
four  diamond-shaped  portions  of  skin  and  mucous  membrane  may  be 
excised.  A  triangular-shaped  portion  of  each  is  removed;  the  bases  of 
the  triangles  meet  at  the  margin  of  the  anus.  The  sizes  of  the  portions 
removed  will  depend  on  the  size  of  the  prolapse  and  the  tonicity  of  the 
sphincter ;  generally  more  mucous  membrane  than  skin  will  be  removed. 
The  wounds  are  closed  so  as  to  make  longitudinal  cicatrices  parallel  to 
the  long  axis  of  the  bowel.  Chromic  catgut,  which  will  hold  for  three 
weeks  in  muscle,  should  be  used  for  the  mucous  membrane,  and  horse- 
hair or  fine  silkworm-gut  for  the  skin.  The  after-treatment  is  the  same 
as  after  linear  cauterization. 

OF  THE  BOWEL-WALL  (PROCIDENTIA  RECTI) 

Rectopexy.  Indications,  This  operation  is  only  suitable  for  a 
minor  degree  of  procidentia,  and  is  more  likely  to  be  followed  by  re- 
lapse than  either  complete  excision  or  ventro-fixation. 

Operation.  The  patient  is  placed  in  the  semi-prone  position.  An 
incision  is  made  from  the  sacro-coccygeal  articulation  to  within  i  inch 
of  the  anus  and  is  deepened  through  the  levator  ani  till  the  bowel  is 
reached;  its  posterior  surface  is  cleared  of  fat  and  the  bowel  is  drawn 
upwards  in  the  direction  of  the  sacrum.  Four  silkworm-gut  sutures 
are  inserted  horizontally  and  about  three-quarters  of  an  inch  apart, 
through  the  posterior  rectal  wall,  just  avoiding  the  mucous  membrane. 
Then,  by  means  of  a  large  curved  needle,  the  free  ends  of  these  sutures 
are  brought  out  through  the  skin,  on  either  side  of  the  lower  sacrum  and 
coccyx,  about  i  inch  apart.  The  ends  of  the  two  upper  sutures  are 
tied  across  a  pad  of  gauze  placed  over  the  sacrum.     The  levator  ani 
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is  repaired  with  buried  chromic  catgut  sutures  and  the  dorsal  incision 
is  closed  with  silkworm-gut.  The  two  lower  sutures  are  now  tied,  like 
the  upper  two,  over  a  pad  of  gauze.  These  anchoring  sutures  are  re- 
moved after  ten  to  fourteen  days.  Buried  sutures  of  chromic  catgut 
may  be  used  to  sling  up  the  bowel  to  the  tissues  about  the  sacrum,  to 
facilitate  which  removal  of  the  coccyx  may  be  necessary. 

Ventro-fixation  or  sigmoidopexy.  Indications,  In  cases  where 
the  bowel  is  reducible  and  prolapse  of  all  the  coats  is  frequent. 

Operation.  The  abdomen  is  opened  through  the  left  rectus  sheath. 
The  peritoneum  is  divided  and  a  strip  of  it,  about  i  inch  wide  and  2 
inches  long,  is  removed  on  either  side  from  the  edges  of  the  lower  part 
of  the  wound.  The  sigmoid  colon  is  then  drawn  up,  care  being  taken 
to  render  it  taut  at  its  lower  end.  It  is  retained  in  apposition  to  the 
bared  fascia  transversalis,  from  which  the  peritoneum  has  been  re- 
moved, by  means  of  about  four  sutures  of  fine  silk,  which  are  passed 
first  through  the  fascia  on  one  side,  then  through  a  longitudinal  band, 
and  then  through  the  fascia  on  the  other  side,  and  then  tied.  The  peri- 
toneum of  the  upper  part  of  the  wound  is  closed,  and  the  rest  of  the 
wound  sutured  in  layers. 

After-treatment,  The  foot  of  the  bed  should  be  kept  raised  for 
about  fourteen  days.  The  patient  should  be  kept  recumbent  for  three 
weeks,  and  during  the  whole  of  this  time  must  not  be  allowed  to  sit  up 
to  have  the  bowels  moved,  but  this  must  always  take  place  in  the  recum- 
bent position.  The  bowels  should  be  assisted  to  act  in  three  days'  time 
after  the  operation  by  means  of  mild  laxatives  and  enemata,  the  patient 
being  w^arned  against  any  straining  down.  The  movements  should  take 
place  every  two  or  three  days  afterwards. 

Results,  For  a  time  these  are  very  satisfactory,  but  there  is  a  tend- 
ency for  the  adhesions  to  stretch  and  for  the  prolapse  to  recur. 

One  of  my  patients  suffered  with  dragging  pains  in  the  hypogastric 
region  after  this  operation,  but  time  gradually  ameliorated  these.  It 
has  occurred  to  me  that  this  might  have  been  caused  by  tension  on  the 
fascia  transversalis  and  peritoneum;  in  future  cases  I  should  be  inclined 
to  pass  the  anchoring  sutures  through  the  rectus  muscle  and  its  anterior 
sheath,  seeing  that  in  this  situation  the  posterior  sheath  is  wanting. 
At  all  events  this  method  of  suture  would  be  less  likely  to  be  followed 
by  a  recurrence  of  the  prolapse. 

In  some  cases  of  *  procidentia,'  when  a  considerable  prolapse  of 
mucous  membrane  precedes  the  descent  of  all  the  coats,  and  when  the 
sphincter  has  lost  its  power  of  contraction,  it  is  a  good  plan  to  combine 
linear  cauterization  with  ventro-fixation,  either  at  one  operation,  or  in 
two  stages  with  an  interval  of  a  week  or  two  between  them. 
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Complete  excision  (Mikulicz).  Indications.  As  this  is  a  severe 
operation,  it  should  be  reserved  for  cases  where  other  methods  have 
failed,  for  cases  where  gangrene  threatens,  and  where  the  prolapsed 
bowel  is  irreducible. 

Operation,  The  bowels  having  been  well  cleared  out  previously,  the 
patient  is  anaesthetized  and  placed  in  the  lithotomy  position,  with  the 
pelvis  well  raised  on  a  cushion.  This  is  done  to  allow  the  small  intes- 
tine to  slip  up  into  the  abdomen  out  of  the  way.  The  prolapse  is 
drawn  down  as  far  as  possible;  it  is  then  seized  by  two  volsella  forceps 
and  held  in  this  position  by  assistants.  After  the  intestine  has  been 
dragged  down,  it  is  surgically  cleaned  and  dried  with  sterile  gauze.  An 
incision  is  then  made  across  the  mucous  membrane  upon  the  anterior 
surface  of  the  gut,  i,e.  through  the  outer  layer  of  intestine  close  to  the 
margin  of  the  anus.  This  is  carefully  carried  through  the  entire  thick- 
ness of  the  intestine,  all  bleeding  points  being  tied  with  catgut  as  en- 
countered, until  the  peritoneal  cavity  is  opened  all  round.  When  this 
has  been  done  the  bowel  is  drawn  down  as  far  as  it  will  come  easily,  and 
the  serous  membrane  of  the  divided  outer  layer  of  bowel  is  sutured  to 
the  peritoneum  of  the  inner  intestinal  tube  by  a  number  of  fine  silk 
mattress  sutures,  the  number  of  w-hich  will  vary  according  to  the  size 
of  the  prolapse.  The  protruding  portion  of  the  bowel  is  then  cut  off 
by  means  of  short  snips  with  scissors,  and  the  cut  end  is  sutured  to  the 
margin  of  the  anus  as  it  is  divided.  The  muscular  and  mucous  coats  are 
sutured  separately  by  chromic  catgut  sutures,  the  ends  of  the  latter  be- 
ing left  long  in  order  to  steady  the  parts  and  prevent  their  retraction 
while  the  operation  on  the  other  portion  of  the  circumference  is  being 
done.  All  bleeding  points  must  be  twisted  or  ligatured  at  once;  the 
vessels  of  any  size  will  be  found  posteriorly  in  the  mesorectum. 

After  completing  the  excision,  a  fine  continuous  suture  of  catgut 
should  be  applied  round  the  entire  circumference  if  the  edges  of  the 
mucous  membrane  be  not  in  accurate  apposition.  The  ends  of  the 
sutures  should  then  be  cut  short  and  the  area  of  operation  dusted  with 
a  powder  such  as  aristol  or  boric  acid.  A  good-sized  drainage  tube  is 
introduced  into  the  rectum,  and  the  parts  round  it  dressed  with  sterilized 
gauze. 

Difficulties  and  dangers.  There  may  be  a  pouch  of  peritoneum 
between  the  layers  of  the  prolapsed  bowel  anteriorly,  which  may  contain 
a  loop  of  herniated  bowel  or  omentum;  these  may  easily  be  wounded 
or  allowed  to  prolapse  if  the  bowel  be  carelessly  divided.  The  tendency 
to  prolapse,  however,  is  minimized  by  having  the  patient's  pelvis  well 
raised. 

When  the  bowel  is  divided,  haemorrhage  may  be  very  free,  but  this 
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is  obviated  by  only  making  very  small  cuts  and  securing  the  vessels  at 
once.  As  the  peritoneum  is  opened  there  is  a  risk  of  peritonitis,  so  that 
great  care  must  be  taken  that  the  bowel  is  surgically  clean  before  the 
operation  is  commenced.  There  must  be  no  tension  on  the  sutures  or 
they  will  cut  out  prematurely  and  immediate  union  will  fail,  with  likeli- 
hood of  ulceration  taking  place  and  subsequent  forniation  of  stricture. 

After-treatment.  The  patient  should  be  kept  in  the  recumbent  posi- 
tion for  three  weeks,  and  during  the  whole  of  this  time  the  bowels  must 
act  in  this  position.  The  bowels  should  be  kept  confined  by  opium  for 
seven  days,  and  before  they  are  allowed  to  act  an  olive-oil  enema  should 
be  given  to  soften  faecal  material  and  diminish  the  strain  on  the  sutures. 
The  parts  should  be  irrigated  and  cleansed  twice  daily  with  an  antiseptic 
solution  and  dusted  with  aristol  or  boric  acid,  and  fresh  dressing  applied. 
Light  diet  should  be  given  while  the  bowels  are  confined,  and  lo  grains 
of  salol  given  twice  daily  to  prevent  the  formation  of  gas  in  the 
intestines. 

Results.  The  results  are  generally  very  satisfactory;  the  prolapse 
is  cured,  and  the  patient  regains  control. 

MOSCHCOWITZ  OPERATION 

Moschcowitz  describes  his  operation  as  follows : 

Median  abdominal  incision,  extending  from  the  symphysis  pubis  to 
the  umbilicus.  After  opening  the  abdomen,  the  patient  is  placed  in  'an 
extreme  Trendelenburg  position.  Every  one  with  any  experience  knows 
the  depth  of  the  cul-de-sac  of  Douglas  in  a  normal  case,  but  he  will  be 
intensely  surprised  at  its  depth  in  cases  of  prolapse  of  the  rectum;  in 
fact,  it  extends  several  inches  beyond  the  anus,  as  one  can  readily  con- 
vince himself.  The  subsequent  steps  vary  according  to  the  sex  of  the 
patient ;  I  shall  describe  an  operation  in  the  female  sex. 

Pagenstecher  or  silk  sutures  are  passed  circularly  around  the  cul-de- 
sac  of  Douglas,  and  tied.  The  lowermost  suture  is  placed  about  one 
inch  above  the  inferior  extremity  of  the  cul-de-sac;  similar  sutures, 
six  to  eight  in  number,  are  passed  at  intervals,  and  persisted  in  as  long 
as  the  peritoneum  comes  together  until  practically  the  entire  pouch  of 
Douglas  is  obliterated. 

It  is  advisable,  and  I  always  try  to  include  in  my  suture  the  pelvic 
fascia,  particularly  that  part  which  covers  the  levator  ani;  how  often  I 
really  succeed  in  doing  this  I  am  not  in  a  position  to  state. 

(Theoretically  it  would  be  better  to  split  the  peritoneum  in  the  deptli 
of  the  cul-de-sac,  and  to  suture  the  fascia  first.  I  have  attempted  to  do 
so  in  one  case,  but  found  the  procedure  so  difficult  that  I  abandoned  it.) 
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When  the  sutures  reach  the  region  of  the  supravaginal  portion  of 
the  cervix  and  body  of  the  uterus,  the  sutures  are  anchored  to  these 
structures. 

When  approaching  the  rectum,  the  sutures  coming  from  the  sides 
of  the  pelvis  catch  the  serosa  covering  it,  in  firm  and  close  stitches. 

This  is  done  in  order  to  prevent  the  possible  formation  of  a  hernia; 
in  addition,  these  lateral  sutures  also  materially  aid  in  fixing  the  rectum 
to  the  sacrum  and  coccyx. 

There  are  two  structures  which  should  be  avoided,  namely,  the  ureters 
and  internal  iliac  vessels.  The  former  can  be  marked  by  introducing 
ureteral  catheters;  the  pulsation  of  the  latter  serves  as  a  guide;  neither 
of  these  structures  have  thus  far  caused  me  any  embarrassment. 

In  older  women  the  uterus  is  stitched  to  the  anterior  abdominal  wall. 

No  fixation  of  the  intestine,  viz.  sigmoid  flexure,  is  undertaken,  as 
it  is  superfluous. 

Suture  of  the  abdominal  wall  in  layers. 

The  after-treatment  is  simple.  I  neither  constipate  nor  move  the 
bowels  of  the  patients.  The  bowels  will  generally  move  of  their  own 
accord  in  less  than  a  week.  I  have  found  that  most  of  the  patients  re- 
quire catheterization.  In  other  particulars  the  after-treatment  is  that  of 
any  laparotomy. 

OPERATIONS  FOR  EXTERNAL  HEMORRHOIDS 

Incision  of  thrombosed  piles.  Indications.  Where  the  blood- 
clot  is  of  recent  formation,  or  where  suppuration  has  taken  place. 

Operation.  This  should  be  done  at  once,  as  there  is  nothing  to  be 
gained  by  delay,  and  the  relief  to  the  pain  and  inconvenience  is  imme- 
diate. 

The  part  should  be  cleansed  with  1-40  carbolic  lotion  and  loj^ 
cocaine  solution  applied  on  cotton-wool  for  ten  minutes,  or,  if  preferred, 
nitrous  oxide  gas  may  be  administered. 

The  patient  should  be  in  the  lateral  semi-prone  position,  on  the  same 
side  as  the  pile,  and  the  upper  buttock  held  upwards  by  an  assistant. 
The  point  of  a  sharp-pointed  curved  bistoury  is  then  inserted  into  the 
innermost  extremity  of  the  pile,  which  is  rapidly  transfixed  and  opened 
in  a  line  radiating  from  the  anus.  The  incision  is  a  very  superficial 
one,  only  dividing  the  vein-wall  and  the  overlying  skin.  The  black 
blood-clot,  which  is  now  in  view,  is  seized  with  dissecting  forceps  and 
gently  removed.  Haemorrhage  will  be  trifling  or  absent,  being  prevented 
by  a  small  portion  of  clot  which  remains  behind.  A  small  cotton-wool 
swab  wrung  out  in  1-2,000  sublimate  solution  should  now  be  applied 
externally,  and  outside  this  a  pad  of  cotton-wool,  the  whole  being  held 
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in  place  by  a  T-bandage.    Some  pressure  should  be  used  to  aim  at  l:ri 
ing  by  first  intention. 

The  operation  is  extremely  easy  and  simple  and  presents  no  cr- 
culties  or  dangers  of  any  sort. 

After-treatment.  Rest  in  the  recumbent  position  for  two  days  j 
advisable  but  not  essential,  unless  there  is  any  tendency  to  haemorrh. :: 
The  parts  should  be  cleansed  with  an  antiseptic  lotion  two  or  t:':t 
times  daily  and  the  same  kind  of  dressing  reapplied.  Vaseline  sh  :  . 
be  inserted  just  within  the  anus  by  the  finger  before  each  action  of :  ;: 
bowel  in  order  to  protect  the  little  wound. 

Where  suppuration  has  taken  place  fomentations  must  be  applied.  a5 
after  the  opening  of  an  ordinary  anal  abscess. 

Results.    The  patient  is  at  once  relieved  and  the  formation  of  a  :ic 
of  external  skin  is  prevented. 

Excision  of  external  piles.  Indications.  In  thrombosed  pi  < 
of  long  standing  when  the  thrombus  is  adherent  and  cannot  be  evar> 
ated  by  a  simple  incision.  Where  external  tags  are  either  producing  .: 
keeping  up  pruritus  ani,  or  are  subject  to  recurring  attacks  of  inflam- 
mation, or  wliere  annoyance  is  caused  to  the  patient  by  their  preserxt 
interfering  with  proper  cleansing  of  the  part  after  stool. 

Operation.  The  patient  having  been  prepared  in  the  usual  wav 
and  ana\sthetized,  each  tag  in  turn  is  grasped  with  tag-forceps  and  c:: 
off  with  strong  scissors.  Care  must  be  taken  not  to  cut  away  too  much 
skin,  or  stricture  will  I)e  caused;  also  the  scissors  must  be  so  applied  I'm: 
the  wounds  radiate  from  the  anus  and  leave  an  area  of  skin  between 
each  wound.  Several  small  vessels  will  probably  require  a  ligature. 
I  do  not  advocate  the  suture  of  these  w^ounds,  as  without  it  the  results 
are  excellent,  and  with  it  there  is  always  a  risk  of  stitch  abscess. 

OPERATIONS  FOR  INTERNAL  HiEMORRHOIDS 

Indications.  Operative  interference  is  not  necessary  in  all  cases 
of  hccinorrhoids.  For  instance,  if  the  piles  only  protrude  at  stool  and 
return  spontaneously  after  the  act  and  are  unaccompanied  by  much 
ha^norrhage,  palliative  treatment  usually  suffices;  but  when,  on  the 
other  hand,  hccmorrhage  is  excessive  or  the  piles  have  to  be  replaced 
by  the  patient  or  surgeon,  or  when  they  are  a  source  of  annoyance  owing 
to  their  protrusion  during  walking,  such  cases  undoubtedly  require  opera- 
tive interference. 

Before  operating  for  piles  it  is  well  to  ascertain  if  the  patient  has  any 
respiratory  or  other  trouble  which  might  entail  a  sitting  posture  after 
the  operation,  as  it  is  a  most  unfavourable  one  for  these  cases.     Again, 
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a  cough  may  be  a  source  of  much  distress,  owing  to  the  jarring  which  it 
gives  to  the  anus.  The  surgeon  must  also  ascertain  if  there  be  any  ob- 
struction to  micturition,  such  as  stone,  enlarged  prostate,  or  stricture. 
Any  one  of  these  may  have  been  the  cause  of  the  piles  and  to  operate 
first  on  them  would  be  to  put  the  cart  before  the  horse.  Stricture  and 
malignant  disease  higher  up  the  bowel  must  be  excluded.  Retention 
of  urine  frequently  follows  operations  for  piles,  and  if  the  presence  of 
a  stricture  prevented  the  passage  of  a  catheter,  a  deal  of  suffering  and 
inconvenience  might  be  caused. 

REMOVAL  BY  LIGATURE  (SALMON'S  OPERATION) 

It  is  desirable  that  the  bowels  should  be  cleared  by  aperients  for  two 
or  three  days  prior  to  operation  if  possible.     Failing  this,  castor  oil 


Fig.  52.    Patient  in  Position  for  the  Removal  of  HiCMORRnoiDS 
BY  Salmon's  Operation. 


should  be  given  about  4  p.m.  on  the  day  before  operation  and  the  bowel 
well  washed  out  with  warm  water  early  the  following  morning,  if  the 
operation  is  to  be  done,  say,  about  9.30  a.m.  Castor  oil  is  the  best  ape- 
rient for  this  purpose,  as  its  secondary  astringent  effect  avoids  dribbling 
from  the  bowel  above  during  the  operation,  which  is  likely  to  take  place 
if  such  a  drug  as  sulphate  of  magnesia  be  used;  care  must  of  course  be 
taken  that  the  enema  has  been  got  rid  of  before  the  operation.  On  the 
evening  before  operation  the  parts  about  the  anus  should  be  well  w^ashed 
and  shaved,  if  necessary,  and  a  sublimate  compress  applied.  Of  course, 
in  this  as  in  all  operations,  the  usual  precautions  against  sepsis  are 
adopted:  sterilization  of  instruments,  hands,  ligatures,  towels,  etc.,  and 
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preparation  of  the  anal  region ;  though  naturally  it  is  impossible  to  render 
the  rectum  sterile. 

Operation.  The  patient,  fully  anaesthetized,  is  placed  in  the  right 
lateral  prone  position,  with  the  knees  well  drawn  up  to  the  abdomen 
and  the  buttocks  exposed  to  a  good  light.  The  surgeon  stands  or  sits 
facing  the  buttocks;  his  assistant  stands  opposite  to  him  on  the  same 
side  of  the  table  and  raises  the  left  buttock  with  his  right  hand.  The 
surgeon  now  introduces  his  index-finger,  smeared  with  vaseline,  into 
the  bowel  and  rapidly  examines  its  entire  circumference  as  high  up  as 


Fig.  53.  Ligature  Operation  for  Haemorrhoids.  First  stage.  Forcible 
dilatation  of  the  anus.  With  very  resistant  sphincters  two  fingers  or  the  thumbs 
of  each  hand  may  be  used. 


possible,  to  determine  the  presence  or  absence  of  any  other  lesion.  The 
index-finger  of  the  other  hand  is  then  inserted,  and  forcible  dilatation 
of  the  anus  is  carried  out,  by  separating  the  fingers  gradually  with  some 
force;  this  should  be  continued  till  the  resistance  of  the  sphincter  is  over- 
come. In  most  females,  and  in  all  feeble  subjects,  but  little  force  is 
necessary,  and  one  must  be  on  one's  guard  not  to  rupture  the  sphincter 
entirely;  which  may  easily  be  done,  its  fibres  giving  way  suddenly,  with 
the  formation  of  a  ha^matoma.  In  females  particularly  is  this  likely 
to  take  place  in  front  and  to  cause  permanent  loss  of  power  in  the 
sphincters  of  the  anus  and  vagina.    On  the  other  hand,  in  some  patients 
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the  sphincter  may  be  unusually  strong  and  resisting,  requiring  much 
strength  and  some  time  to  overcome  its  resistance.  In  such  cases  the 
thumbs  may  be  used  or  two  fingers  of  each  hand. 

The  piles  and  lower  part  of  the  rectum  are  swabbed  with  cotton- 
wool soaked  in  1-1,000  sublimate  solution.  Each  h^emorrhoid  is  now 
seized  w^ith  clip  forceps  and  drawn  outwards,  giving  an  excellent  view 
of  the  interior  of  the  bowel,  so  that  it  is  next  to  impossible  to  overlook 


Fig  54.  Ligature  Operation  for 
HiEMORRHOiDS.  Sccoud  stogc.  Each 
haemorrhoid  is  seized  with  clip-forceps 
and  drawn  outwards,  so  that  an  excel- 
lent view  of  the  interior  of  the  bowel  is 
obtained  and  even  a  small  pile  is  not 
overlooked. 


Fig.  55.  Ligature  Operation  for 
HiEMORRHOiDS.  Third  stage.  The  pile 
is  being  separated  from  the  bowel-wall 
by  a  cut  made  with  Salmon's  scissors  at 
the  junction  of  the  skin  and  mucous 
membrane. 


even  a  very  small  pile.  If  the  usual  three  piles,  viz.  the  right  and  left 
lateral  and  the  perineal,  only  are  present,  I  operate  on  the  right  first, 
as  it  is  lower,  and  the  bleeding  from  it  will  not  obscure  the  others, 
passing  on  then  to  the  perineal  and  left  lateral;  but  if  secondary  piles 
are  present,  I  operate  on  these  first,  in  order  that  they  may  not  be  for- 
gotten. Starting,  then,  with  the  right  lateral,  the  surgeon  takes  the 
forceps  with  which  it  is  secured  in  his  left  hand,  and  raising  the  pile, 
marks  the  sulcus  between  it  and  the  external  pile  if  one  is  present,  but 
if  not,  the  line  of  junction  between  the  skin  and  mucous  membrane. 
Here,  at  the  external  circumference  of  the  pile,  an  incision  is  made  with 
a  strong  pair  of  scissors  (Salmon's)  with  one  cut,  parallel  to  the  long 


Ii8      OPERATIONS  UPON  THE  RECTUM  AND  ANUS 


axis  of  the  bowel;  this  incision  varies  in  depth  from  half  an  inch  to  an 
inch,  according  to  the  size  of  the  pile;  which  is  thus  severed  from  the 
bowel,  except  at  its  upper  part,  which  may  now  be  called  its  pedicle.  An 
oblique  cut  should  now  be  made  with  the  scissors  on  each  side  of  the 
pile  to  narrow  this  pedicle.  These  cuts  start  in  the  incision  already 
made  and  pass  obliquely  inwards  towards  the  vessels  which  enter  the 
pile  from  above,  and  lie  just  under  the  mucous  membrane.  The  pile 
and  its  pedicle  are  now  pear-shaped.  The  object  of  this  manoeuvre 
is  to  minimize  the  removal  of  mucous  membrane  above,  and  prevent  the 


Fig.  56.  Ligature  Operation  for 
HiEMORRHOiDS.  Fourth  stage.  A  pile 
is  being  drawn  down  and  a  strong  liga- 
ture has  been  laid  in  the  groove  made 
by  the  scissors. 


Fig.  57.  Ligature  Operation  for 
H/EMORRiioiDS.  Fifth  stage.  The  na- 
ture has  been  tied  round  the  pedicle  of 
the  pile.  The  knot  is  towards  the 
lumen  of  the  bowel. 


liability  to  stricture  at  a  part  where,  without  this  precaution,  some  con- 
traction of  the  lumen  of  the  bowel  is  not  uncommon.  The  assistant 
now  takes  the  forceps  with  his  left  hand,  whilst  his  right  is  engaged  in 
supporting  the  other  pair  of  forceps  and  lifting  up  the  buttock.  Whilst 
the  assistant  lifts  up  the  pile,  the  surgeon  lays  a  strong  No.  10  plaited 
silk  ligature  round  the  pedicle  and  ties  it  tightly  and  carefully,  w^ith  the 
knot  on  the  uncut  mucous  membrane,  i.e.  towards  the  lumen  of  the 
bowel.  When  all  the  piles  have  l^een  thus  treated,  any  bleeding 
points  should  be  searched  for,  by  lifting  them  off  the  several  wounds. 
It  is  quite  usual  to  find  several  small  arterioles,  branches  of  the  in- 
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ferior  haemorrhoidal  artery,  which  run  into  the  pile  transversely,  and  will 
require  tying.  The  ligatured  piles  may  now  be  returned  into  the  bowel. 
They  should  not  be  cut  off,  or  at  most  only  their  apices;  this  prevents 
slipping  of  the  ligatures  and  grave  trouble  from  haemorrhage.  I  gen- 
erally use  No.  10  plaited  silk  ligature  for  most  piles;  it  should  be  so 
strong  as  to  be  unbreakable,  yet  not  too  thick.  I  use  No.  4  silk  for  the 
smaller  piles,  and  for  vessels  No.  i  twisted. 

External  tags  or  piles  are  now  removed  with  tag- forceps  and  scissors. 
The  surgeon  must  bear  in  mind  the  necessity  of  moderation  in  this  part 
of  the  operation,  as  he  is  removing  skin  and  may  easily  cause  troublesome 
contraction  of  the  anus.  Here  also  there  is  usually  a  small  vessel  which 
will  require  a  ligature  in  each  resulting  wound.  The  ends  of  the  pile 
ligatures  may  be  cut  off,  leaving  about  3  inches  of  them  protruding 
from  the  anus.  The  index-finger  is  inserted  well  beyond  any  constric- 
tion caused  by  the  ligatured  piles.  This  constriction  may  be  excessive, 
when  the  piles  are  numerous  or  very  large;  but,  however  well  marked, 
it  always  gives  way  to  steady  pressure  with  the  finger,  w'hich  also  tends 
to  prevent  any  subsequent  contraction.  In  such  cases  it  is  absolutely 
necessary  to  pass  the  finger  a  number  of  times,  after  the 
ligatures  have  come  away,  to  prevent  a  stricture  result- 
ing. This  trouble  will  rarely  result  if  the  precaution  has 
been  observed  of  cutting  the  piles  pear-shaped  as  already 
described. 

A  small  1/3-inch  rubber  tube,  with  a  large  eye  at  its 
distal  end,  and  a  ligature  threaded  to  its  proximal  end 
as  an  anchor,  is  now  inserted  into  the  bowel.  The  pro- 
jecting end  of  the  tube  is  packed  round  with  sterilized 
gauze,  or  with  swabs  wrung  out  of  sublimate  solution 
(  1-2,000) ;  a  stronger  solution  may  irritate  the  skin.  A 
cotton-wool  pad  is  placed  over  all  and  is  kept  in  position 
by  a  T-bandage  firmly  applied.  The  use  of  the  rubber 
tube  has  the  following  advantages :  It  enables  the  patient 
to  get  rid  of  flatus,  and  so  avoid  the  discomfort  from 
its  retention,  of  which  so  many  patients  complain  when 
no  tube  is  used.  It  reveals  any  haemorrhage  which  may 
be  taking  place ;  so  that  concealed  haemorrhage  can  hardly 
occur.  Its  very  presence  tends  to  prevent  oozing. 
Through  it,  3  or  4  ounces  of  olive  oil  are  injected  shortly 
before  the  first  action  of  the  bowels.  The  tube  being  in 
position,  the  patient  is  not  subjected  to  the  pain  which  may  accompany 
the  passage  of  any  nozzle  or  tube  for  this  purpose. 

This  is  the  operation  I  am  in  the  habit  of  performing;  but  it  may  be 


;.  58.     Pile 
Forceps. 
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somewhat  modified.  For  instance,  when  the  lateral  pile  is  enlarged  by 
the  coalescence  of  piles  on  one  or  both  sides  of  it,  its  base  may  be  so 
broad  that  a  single  ligature  would  not  sufficiently  constrict  it.  In  such  a 
case,  I  bisect  the  haemorrhoid,  and  continue  the  operation  as  though  it 
were  two  piles.  Again,  where  external  tags  accompany  internal  piles, 
instead  of  inserting  the  scissors  in  the  sulcus  between  the  two,  thus 
separating  the  tag  from  the  internal  haemorrhoid,  the  scissors  are  applied 
on  the  flat  to  the  skin  outside  the  tag,  at  a  right  angle  to  the  long  axis  of 
the  bowel,  thus  separating  the  tag  as  far  as  the  sulcus;  the  handles  are 
now  moved  through  a  quarter  circle,  and  the  rest  of  the  cut  is  made 
parallel  to  the  long  axis  of  the  bowel.  Thus  the  tag  and  the  pile  are 
included  in  the  same  ligature,  and  the  incision  will  be  curved  or  rect- 
angular, often  laying  bare  the  external  sphincter  on  its  inferior  and 
internal  surfaces. 

The  points  to  bear  in  mind  are:  Always  operate  on  all  the  haemor- 
rhoids, otherwise  a  cure  will  not  be  effected,  and  the  operation  will  be 

discredited.     In  applying  the  liga- 

r''^^  "    \  tures,  tie  them  as  tightly  as  possible 

^  \Sk  and  knot  them  off  securely.     Never 

\    \    i    T^  ^"^  ^^  ^^^  piles:  at  the  most  re- 

•    V       i    1  'v  move  only   their  apices,   to    make 

\  ^\  it  ^^  i  sure  that  the  constriction  is  abso- 
U^^^  V  lute.  Concealed  haemorrhage  has 
often  followed  the  practice  of  cut- 
ting off  the  piles,  ownng  to  slipping 
of  the  ligature.  Always  see  that 
all  bleeding  has  ceased  before  com- 
pleting the  operation.  Do  not 
neglect  to  pass  the  finger,  both  at 
the  operation  and  tw^o  or  three 
times  during  the  three  or  four 
subsequent  weeks.  Neglect  of  this 
precaution  may  lead  to  a  subse- 
quent operation  for  traumatic 
stricture. 

After-treatment.  The  pa- 
tient must  be  kept  quiet  in  bed, 
at  least  till  after  the  ligatures  and 
sloughs  have  separated,  which 
usually  occurs  from  the  eighth  to 
the  tenth  day,  and  low  diet  should  be  prescribed  until  the  bowels 
have  been  moved.    During  the  day  of  operation  one  or  tw^o  hypodermic 


Fig.  59.  Ligature  Operation  for 
HAEMORRHOIDS.  Sixth  stage.  Rubber 
drainage  tube  surrounded  by  gauze  or 
cotton-wool  packing  inserted  after  the 
operation  for  haemorrhoids. 
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injections  of  morphine  will  be  required.  The  bowels  should  be  kept 
confined  for  four  or  five  days.  If  they  have  been  previously  well  cleared 
out  many  patients  will  not  require  any  medicine  for  this  purpose,  the 
morphine  given  for  the  relief  of  pain  being  all  that  is  required.  If, 
owing  to  the  patient's  habit,  anything  further  is  thought  to  be  necessary, 
a  few  doses  of  extr.  opii,  gr.  ^  in  a  pill  morning  and  evening,  will  suf- 
fice. Salol,  grs.  X  twice  daily  while  the  bowels  are  confined,  is  very 
useful  to  prevent  flatulence.  On  the  morning  of  the  fourth  day  a  dose 
of  castor  oil  should  be  given,  and  shortly  afterwards  4  ounces  of  warm 
olive  oil  should  be  injected  through  the  tube  in  the  bowel,  after  which  the 
tube  is  removed.  If  the  patient  objects  to  castor  oil,  some  other  suitable 
aperient  may  be  given  on  the  evening  of  the  fourth  day  and  the  olive-oil 
enema  administered  early  the  following  morning.  Patients  may  use 
the  commode,  except  the  old  and  weak,  who  should  use  the  bed-pan 
for  the  first  two  or  three  actions.  After  the  bowels  have  been  moved, 
the  parts  should  be  irrigated  with  a  1-2,000  solution  of  perchloride  of 
mercury  or  some  other  suitable  antiseptic,  and  dressings  similar  to  those 
used  at  the  operation  should  be  applied.  They  should  be  reapplied  twice 
daily. 

As  soon  as  the  sloughs  and  ligatures  have  been  cast  off,  the  patient 
may  leave  the  bed  to  recline  on  a  sofa  and  walk  about  the  room,  and 
after  a  fortnight  may  walk  in  the  open  air.  Sitting  should  be  avoided 
as  much  as  possible  till  the  wounds  are  healed,  which  will  generally  be 
about  the  end  of  the  third  week.  Soft  seats  should  be  avoided  and 
wooden  or  cane-bottomed  chairs  should  be  used.  The  surgeon  should 
gently  introduce  a  finger  well  lubricated  with  vaseline  into  the  bowel 
as  soon  as  the  ligatures  have  come  away,  to  see  if  there  is  any  contrac- 
tion, and  should  repeat  this  as  may  be  necessary.  If  after  a  fortnight 
the  bowel  be  still  found  to  be  unduly  constricted,  the  daily  passage  of  a 
bougie,  or  dilatation  with  a  bivalve  speculum,  should  be  carried  out; 
with  these  precautions  a  stricture  should  never  occur. 

This  operation  is  often  followed  by  the  formation  of  oedematous 
tags,  even  when  all  tags  present  at  the  time  of  the  operation  were  excised ; 
they  generally  disappear  at  the  end  of  a  few  weeks  after  the  application 
of  strong  lead  lotion  on  swabs.  A  drachm  of  liq.  plumbi  subacet.  fort, 
to  the  ounce  of  distilled  water  is  a  suitable  strength. 

Post-operation  complications.  Retention  of  urine.  This  occurs 
almost  equally  in  both  sexes.  One  should  not  be  in  too  great  a  hurry  to 
pass  a  catheter.  Many  patients  can  retain  their  water  for  twenty-four 
hours,  at  the  end  of  which  time,  or  before,  success  may  crown  their 
efforts.  Warm  fomentations  over  the  bladder  and  genital  organs  should 
first  be  tried,  and  if  these  fail  a  male  patient  may  make  the  endeavour 
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standing  up,  or  a  female  seated  on  a  commode.  If  a  catheter  has  to 
be  used,  the  strictest  antiseptic  precautions  should  be  observed.  The 
catheter  should  be  boiled,  the  hands  and  meatus  cleansed,  and  sterilized 
glycerine  used  as  a  lubricant. 

Htrmorrhage.  Recurrent  haemorrhage  occurs  a  few  hours  after  the 
operation,  from  some  vessel  or  vessels  at  the  outer  surface  of  the  in- 
cision, which  escaped  notice  at  the  operation,  or  from  a  slipped  ligature. 
Secondary  haemorrhage  occurs  when  the  sloughs  separate.  Both  forms 
of  haemorrhage  require  active  treatment,  as  the  effects  may  speedily 
become  serious.  The  bleeding  is  usually  internal  and  a  considerable 
quantity  of  blood  may  be  lost  before  the  condition  is  suspected,  unless 
a  tube  be  present  in  the  bowel,  which  would  give  warning  of  the  condi- 
tion. If  the  bleeding  be  all  outside,  a  little  extra  pressure  of  pad  and 
bandage  may  suffice  to  check  it,  but  if  a  vessel  be  pumping,  it  should  be 
secured  with  a  ligature,  possibly  without  but  preferably  with  general 
anaesthesia.  If  there  be  symptoms  of  great  loss  of  blood,  such  as  quick, 
feeble,  and  perhaps  intermittent  pulse,  great  pallor,  sighing  respiration, 
coldness  of  the  extremities,  clammy  sweat,  restlessness,  or  hiccough, 
the  surgeon  should  introduce  a  finger  of  either  hand  into  the  bowel 
and  open  the  anus;  little  resistance  will  be  experienced  if  the  haemor- 
rhage has  come  on  soon  after  the  operation,  as  the  sphincter  will  not 
have  recovered  after  its  forcible  stretching.    The  opening  of  the  orifice 

will  be  followed  by  the  expulsion 
of  a  quantity  of  dark  blood-clot. 
The  pile  ligatures  should  now  be 
pulled  outwards  and  downwards 
to  get  a  good  view  of  the  opera- 

FiG.  60.    Vulcanite  Rectal  Tu^.         ^^^"  ^^^^'  ^^^  ^"y  Weeding  points 

seized  with  forceps  and  ligatured. 
The  bowel  should  be  well  irrigated  to  get  rid  of  as  much  as  possible  of 
the  clot.  No  special  bleeding  vessels  may  be  seen,  but  there  may  be  a 
general  oozing.  In  this  case  a  vulcanite  rectal  tube,  from  4  to  5  inches 
in  length  and  at  least  %  inch  in  diameter,  should  be  inserted,  and  the 
bowel  washed  out  with  a  warm  sublimate  solution  (about  i  in  4,000)  by 
means  of  a  Higginson's  syringe  or  a  douche,  to  remove  any  high-lying 
clot;  pressure  by  the  hand  above  on  the  abdomen  will  help  to  clear  out 
the  clot  and  ensure  that  none  of  the  solution  is  retained  in  the  bowel. 
The  tube,  having  a  flange,  will  not  slip  into  the  bowel  and  is  retained 
in  position  by  a  pad  of  cotton-wool  and  a  T-bandage.  If  it  would  not 
entail  too  much  delay,  the  patient  should  be  given  an  anaesthetic,  which 
prevents  pain  and  enables  the  surgeon  to  do  deliberately  whatever  is 
necessary  without  regard  to  the  patient's  feelings. 
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The  tube  should  be  left  in  at  least  twenty-four  hours,  both  to  control 
bleeding  and  to  allow  of  the  escape  of  old  blood-clot.  If  the  tube  alone 
be  insufficient  to  control  the  bleeding,  strips  of  gauze  or  absorbent  cotton- 
wool may  be  packed  around  it.  In  certain  cases  its  use  may  be  neces- 
sary for  even  three  days,  opium  and  catechu  being  given  to  prevent  any 
action  of  the  bowels.  The  tube  is  carefully  removed  by  rotating  it, 
leaving  any  packing,  when  any  has  been  used,  in  situ.  It  is  best  not 
to  promote  an  action  of  the  bowels  till  several  days  afterwards;  when 
this  takes  place  the  motions  must  be  rendered  quite  soft  by  aperients 
and  an  olive-oil  enema,  and  the  patient  must  be  warned  against  straining 
for  fear  of  starting  the  haemorrhage  again. 

Should  haemorrhage  which  requires  treatment  take  place,  say,  seven 
or  ten  days  after  operation,  it  may  be  extremely  difficult  or  impossible 
to  religature  the  bleeding  point.  The  *  petticoated  tube '  may  then  be 
used.  A  suitably  strong  tube  about  6  inches  long  and  J/^  to  }i  inch 
in  diameter,  is  passed  so  that  one  end  projects  about  13^  inches  through 
the  centre  of  a  strong  piece  of  sterile  linen.  The  margin  of  the  hole  in 
the  linen  is  then  firmly  fixed  to  the  -  -  - 

tube  by  tying  a  piece  of  silk  tightly 
around,  so  that  the  apparatus  is 
somewhat  like  a  closed  umbrella 
in  shape.  This  end  of  the  tube  is 
now  introduced  up  the  bowel  for 
about  3  inches  and  strips  of  gauze 
or  other  suitable  material,  which 
must  be  sterile  and  may  be  wrung 
out  in  some  styptic  solution,  are 
packed  in  between  the  tul^e  and 
linen,  till  a  sufficient  plug  is  ob- 
tained to  control  the  haemorrhage. 
A  sponge  of  suitable  size  and  shape 
with  a  hole  through  it  is  now 
slipped  over  the  tube,  and  opposite 
sides  of  the  linen  are  tied  firmly 
over  the  sponge;  the  linen  may  be 
cut  in  strips  to  facilitate  this.  The 
tube  is  thus  prevented  from  slip- 
ping up  the  bowel  and  any  required 
degree  of  pressure  can  be  applied. 
The  presence  of  the  tube  allows 
flatus  to  pass  and  greatly  adds  to  the  comfort  of  the  patient.  Another 
method  is  to  pass  a  dome-shaped  Turkey  sponge  up  the  bowel,  after 


Fig.  61.  Vulcanite  Rectal  Tube 
IN  SITU.  The  tube  has  been  inserted 
and  packed  around  with  gauze  to  con- 
trol haemorrhage. 
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i  wringing  it  out  in  an  antiseptic  solution  and  securing  it  by  a  strong  liga- 

(  ture  with  two  long  ends  passed  through  its  apex;  strips  of  gauze  or 

pieces  of  cotton-wool  well  covered  with  powdered  alum  or  other  suit- 

[  able  styptic  are  packed  in  till  the  bowel  is  filled.     Another  sponge  is 

;  placed  outside  the  anus  and  between  the  ligatures,   w^hich   are  then 

\  pulled  taut  and  securely  fastened  round  it.     In  this  method  also,  it  is 

\  better  to  introduce  a  tube  of  some  sort  through  the  plug  to  allow  the 

escape  of  flatus ;  a  large  gum-elastic  catheter  will  be  better  than  nothing. 

The  plug  should  be  left  in  as  long  as  possible  and  morphine  given  to 

keep  the  patient  comfortable.     Although  the  treatment  of  haemorrhage 

has  been  given  somewhat  fully,  it  rarely  follows  the  ligature  operation 

provided  the  piles  are  not  cut  off,  or  only  a  small  portion  of  them,  at 

the  operation. 

Other  troubles  are  ulceration,  abscess,  fistula,  bubo,  and  other  resuUs 
of  septic  absorption,  all  of  which  with  proper  antiseptic  treatment  should 
be  avoided.  Contraction  of  the  mucous  membrane  about  i^  inches  up 
the  bowel  is  avoided  by  care  at  the  operation,  and  the  passage  of  the 
finger  afterwards.  If  it  be  present  it  will  yield  to  dilatation  with  the 
finger  or  bougies,  aided  if  necessary  by  nicking  of  the  constriction. 

Results.  After  an  experience  of  over  a  quarter  of  a  century  and 
the  performance  of  thousands  of  operations  for  piles,  I  am  firmly  of 
opinion  that  Salmon's  operation,  as  modified  above,  is  the  best  all  round 
operation.  Recurrence  after  this  operation  when  properly  performed 
is  practically  unknown  and  risk  to  life  must  be  infinitesimal,  for  I  nave 
never  had  a  fatal  case.  I  have  never  known  it  to  be  followed  by  incon- 
'  tinence  or  by  stricture,  where  the  after-treatment  has  been  carried  out  as 

advised. 

Removal  by  clamp  and  cautery.  Indications.  In  the  absence 
of  external  haemorrhoids  this  is  an  excellent  method  for  removing 
one  or  at  the  most  three  internal  piles.  Where  more  are  present,  the 
necessary  manipulations  to  clamp  them  are  apt  to  break  open  the  eschars 
already  made  and  to  cause  bleeding,  for  which  a  ligature,  or  possibly 
several,  may  be  needed.  Several  deaths  from  haemorrhage  are  known 
to  have  occurred  after  this  operation,  and  if  I  lived  at  a  distance  from  a 
patient  on  whom  I  had  just  operated,  I  should  feel  much  happier  if  I 
knew  his  piles  were  in  the  grip  of  a  strong  ligature  than  I  should  be 
had  I  to  trust  to  an  eschar,  which  might  be  burst  open  by  an  unlooked- 
for  escape  of  flatus  or  motion. 

Operation.  In  this  operation  each  haemorrhoid  is  drawn  down  by 
means  of  forceps  and  a  clamp  is  applied  to  its  base  in  the  long  axis  of  the 
bowel.  Henry  Smith's  or  Gowlland's  clamp  may  be  used;  the  latter  is 
the  less  cumbersome  and  also  has  another  advantage — that,  on  being 
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loosened,  the  last  portion  of  the  seared  stump  to  escape  is  the  upper 
part,  where  the  main  vessels  are  situated.  After  the  clamp  has  been 
screwed  up  tightly  the  pile  is  cut  off  with  a  pair  of  curved  scissors, 
leaving  a  good  stump,  to  which  the  flat  surface  of  a  Paquelin's  cautery 


Fig.  62.  Removal  of  Haemorrhoids 
BY  THE  Clamp  and  Cautery.  First 
stage.  Two  piles  have  been  drawn 
down  and  a  Gowlland's  clamp  applied 
to  the  base  of  each,  in  the  long  axis  of 
the  bowel. 


Fig.  63.  Removal  of  HiEMORRHOiDS 
BY  THE  Clamp  and  Cautery.  Second 
stage.  Part  of  the  piles  have  been  cut 
off  with  curved  scissors,  leaving  a  good 
stump,  which  is  being  well  seared  with 
Paquelin's  cautery  at  a  dull  red  heat. 


at  a  dull  red  heat  is  thoroughly  applied.  The  clamp  is  then  slightly 
opened  to  see  if  any  blood  escapes,  in  which  case  the  clamp  is  again 
tightened  and  the  cautery  applied.  Its  hold  is  again  relaxed,  and  if 
there  be  no  appearance  of  haemorrhage,  the  instrument  is  carefully  re- 
moved. 

A  rubber  tube  well  smeared  with  vaseline  is  now  inserted,  as  in  the 
ligature  operation.    But  here  it  is  even  more  important,  as  by  allowing 
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the  escape  of  flatus  all  distension  of  the  anal  canal  is  avoided,  thus 
preventing  haemorrhage  due  to  rupture  of  the  eschars. 

Results.  Cure  is  more  speedy  than  after  the  ligature  (Salmon's) 
operation  and  usually  there  is  less  pain. 

The  smell  caused  by  the  burning  is  very  objectionable,  and  special 
apparatus  is  required,  and  in  the  case  of  the  benzoline  cautery  it  is  not 
always  in  order  when  it  is  wanted.  When  two  or  three  piles  are  treated 
in  this  way,  it  is  well  to  have  as  many  small  GowUand's  clamps  as  there 
are  piles,  so  that  there  is  no  need  to  remove  any  one  clamp  until  all  piles 
have  been  treated ;  by  this  means  any  disturbance  of  the  various  eschars 
is  avoided.  It  will  now  be  evident  why  I  have  stated  above  that  I 
consider  this  method  should  be  limited  to  cases  where  not  more  than 
three  internal  piles  have  to  be  treated,  for  it  will  be  found  that  there  is  no 
room  for  more  than  the  application  of  three  clamps  at  the  same  time. 

The  disadvantage  of  this  method  where  external  piles  exist  is  that 
it  is  not  suitable  for  their  removal  owing  to  the  pain  caused  by  a  burn 
of  the  skin  in  this  region.  They  will  require  excision  with  the  probable 
application  of  several  ligatures  to  bleeding  points.  Therefore,  if  liga- 
tures have  to  be  used  at  all,  I  think  the  whole  operation  is  best  carried 
out  by  that  method. 

REMOVAL  BY  CRUSHING 

Allingham's  crusher  is  made  of  solid  steel,  and  has  at  one  end  an 
opening,  up  and  down  which  a  bar  of  steel  is  moved  by  a  screw. 

Indications.  For  one  or  at  most  two  piles  this  method  is  as  good 
as  that  with  the  clamp  and  cautery.  It  is  also  suitable  for  anaemic 
and  debilitated  persons,  as  very  little  blood  is  lost.  When  the  piles 
are  more  numerous  the  same  objections  hold  good  as  in  the  previous 
operation. 

Operation.  The  pile  is  drawn  through  the  opening  of  the  crusher 
and  the  bar  screwed  tightly  home,  the  base  of  the  pile  being  compressed 
in  the  long  axis  of  the  towel.  The  pile  is  then  cut  off  with  scissors  be- 
yond the  clamp,  which  is  left  on  for  about  three  minutes.  Contraction 
is  somewhat  likely  to  occur  unless  great  care  be  taken  not  to  remove 
too  much  tissue  with  the  hc'emorrhoids,  and  where  more  than  tw^o  piles 
are  being  treated,  there  is  danger  of  a  partial  reopening  of  the  crushed 
stumps  of  those  already  operated  upon,  and  of  causing  haemorrhage. 

Results.  Probably  somewhat  less  pain  follows  it,  and  healing  is 
even  more  rapid  than  after  removal  by  the  clamp  and  cautery. 


OPERATIONS  FOR  INTERNAL  HEMORRHOIDS      127 

REMOVAL  BY  EXCISION 

Excision  with  suture  (Earle's  operation).  Indications.  Un- 
complicated internal  piles  of  moderate  severity.  In  severe  cases  there 
will  be  too  much  risk  of  contraction  of  the  anal  canal.  This  operation 
has  its  advocates,  especially  abroad ;  but  I  have  found  that  the  continu- 
ous suture  is  not  always  sufficient  to  control  the  haemorrhage,  thus 
necessitating  a  reopening  of  the  wound  in  order  to  secure  the  bleeding 
points,  which  of  course  considerably  lengthens  the  time  necessary  to 
carry  out  this  method.  Again,  the  risk  of  suppuration  or  stitch  abscess 
is  by  no  means  chimerical. 

Operation.  After  forcible  dilatation  of  the  anus,  the  pile  is  seized  in 
a  long  thin  clamp  in  the  long  axis  of  the  bowel.  A  curved  needle,  armed 
with  a  long  catgut  suture,  is  passed  through  the  fold  of  mucous  mem- 
brane just  above  the  forceps  and  tied;  this  should  include  the  main  ves- 
sels running  into  the  pile,  which  is  then  cut  off  beyond  the  clamp.  The 
needle  and  suture  are  now  carried  over  the  clamp,  and  through  the  two 
thicknesses  of  mucous  membrane  below  it,  thereby  sewing  up  the  clamp 
with  the  included  stump  by  means  of  a  continuous  suture.  The  clamp 
is  now  removed,  the  suture  pulled  tight  and  tied  towards  the  anal  mar- 
gin. Before  cutting  off  the  suture  it  is  well  to  see  that  haemorrhage  is 
properly  controlled,  as  sometimes  a  small  vessel  requires  ligature.  The 
wound  should  heal  by  first  intention. 

After-treatment.  This  is  the  same  as  for  Salmon's  operation  (see 
p.  120). 

Robert  Jones's  operation.  The  indications  for  this  method  are 
similar  to  those  for  Earle's  operation. 

Operation.  After  forcible  dilatation  of  the  anus,  the  lowest  pile  is 
seized  with  pressure  forceps  and  drawn  forwards,  and  its  pedicle  is 
placed  within  a  long  thin  clamp,  similar  in  shape  to  pressure  forceps, 
in  the  long  axis  of  the  bowel.  The  bulk  of  the  pile  is  now  cut  away 
with  scissors,  leaving  a  pedicle  about  an  eighth  of  an  inch  deep,  project- 
ing from  between  the  blades  of  the  forceps.  A  piece  of  No.  2  cat- 
gut about  one  foot  in  length  and  armed  with  a  straight  needle  at  each  end 
is  now  taken.  One  needle  is  now  passed  transversely  through  the  pedicle 
of  the  pile  just  beyond  the  tip  of  the  forceps  so  as  to  include  the  vessels. 
The  catgut  is  drawn  half-way  through  and  then  tied  with  a  reef-knot, 
so  that  now  there  are  two  equal  lengths  of  catgut  with  a  needle  at  each 
end.  One  needle  is  then  passed  slightly  obliquely  through  the  upper 
end  of  the  stump  where  it  projects  from  between  the  forceps;  the  other 
needle  is  passed  at  the  same  level,  also  slightly  obliquely,  but  in  the 
opposite  direction;  the  two  sutures  are  then  drawn  tightly  and  a  reef- 
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knot  is  tied.  This  is  repeated  till  the  whole  of  the  stump  is  closely 
sutured,  there  being  about  six  of  these  cross  sutures  and  knots  to  the 
inch.  The  clamp  is  slackened  and  occasionally  a  small  vessel  at  the 
upper  end  of  the  stump  may  require  ligature.  Each  pile  is  thus  treated 
in  turn,  the  parts  washed  over  with  an  antiseptic  solution,  and  a  pad 
placed  outside  the  anus. 

After-treatment.     The  same  as  after  Salmon's  operation. 

Results.  The  results  of  those  by  whom  this  operation  has  been 
employed  are  said  to  be  excellent.  No  pain  is  complained  of  and  con- 
valescence ensues  without  haemorrhage  or  suppuration. 

Whitehead's  method.     (Excision  of  the  pile-bearing  area.) 

Indications.  Anaemic  and  debilitated  patients  are  not  suitable  for 
this  operation.  When  skilfully  performed  it  is  a  good  operation  for 
cases  of  extensive  and  confluent  piles,  especially  when  associated  with 
prolapse  of  the  mucous  membrane,  but  out  of  a  large  experience  I  per- 
sonally have  never  found  it  necessary. 

Operation.  The  patient,  under  the  complete  influence  of  an  anaes- 
thetic, is  placed  on  a  high  narrow  table,  in  the  lithotomy  position;  the 
sphincters  are  thoroughly  dilated,  so  that  the  haemorrhoids  can  easily 
descend.  By  the  use  of  scissors  and  dissecting-forceps  the  mucous 
membrane  is  divided  at  its  junction  with  the  skin  round  the  entire  cir- 
cumference of  the  bowel,  every  irregularity  of  the  skin  being  carefully 
followed.  The  external  and  the  commencement  of  the  internal  sphincter 
are  then  exposed  by  a  rapid  dissection  with  blunt-pointed  scissors  and  all 
bleeding  vessels  are  immediately  clamped.  The  whole  pile-bearing  area 
of  mucous  membrane,  thus  separated  from  the  submucous  bed  on  which 
it  rested,  is  pulled  bodily  down,  any  undivided  points  of  resistance  being 
snipped  across,  until  the  haemorrhoids  are  brought  below  the  margin 
of  the  skin. 

The  mucous  membrane  above  the  haemorrhoids  is  now  divided  trans- 
versely in  successive  stages,  each  vessel  being  clamped  as  it  is  divided. 
Four  equidistant  silkworm-gut  sutures  are  now  inserted  through  the 
skin,  inner  fibres  of  the  external  sphincter,  and  mucous  membrane.  The 
suturing  is  completed  by  the  insertion  of  a  continuous  suture  of  iodized 
catgut,  passing  round  the  whole  circumference,  either  one  or  two  sutures 
being  used  for  this  purpose. 

The  separation  of  the  mucous  membrane  from  the  skin  should  be 
commenced  at  the  lowest  point,  and  the  two  sides  should  be  dealt  with 
in  succession,  before  completing  the  circle  above.  The  incisions  should 
be  made  through  the  mucous  membrane  and  not  through  the  skin. 
Carbolized  silk  is  used  by  Mr.  Whitehead  for  the  sutures,  which  come 
away  of  themselves.     The  introduction  of  a  suppository  containing 
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two  grains  of  extract  of  belladonna,  and  the  application  to  the  parts 
of  powdered  iodoform  or  aristol,  a  pad  of  sterilized  gauze,  and  a  T- 
bandage,  constitute  the  after-dressing. 

After-treatment.  For  the  first  few  days,  with  highly  neurotic  pa- 
tients, the  author  of  this  method  advises  a  bag  of  ice  to  be  kept 
in  close  proximity  to  the  rectum.  An  aperient  is  given  on  the  morn- 
ing of  the  fourth  day,  and  the  patient  can  resume  work  within  a  fort- 
night. 

Whitehead  contends  that  this  method  of  operating  is  in  perfect  har- 
mony with  the  best  principles  of  surgery ;  that  it  can  be  performed  with 
instruments  always  at  hand;  that  it  is  a  radical  cure,  safe  as  regards 
consequences;  that  the  subsequent  pain  is  comparatively  slight,  the  loss 
of  blood  during  the  operation  is  very  small,  and  the  risks  of  secondary 
haemorrhage  less  than  those  attendant  upon  the  use  of  the  clamp  or 
ligature. 

Comments.  The  objections  to  Whitehead's  operation  are  somewhat 
numerous.  In  the  first  place,  it  is  not  easy  of  performance,  and  the 
time  required  varies  from  twenty  to  thirty  minutes,  and  in  the  hands 
of  those  who  have  no  special  experience  of  this  operation  it  may  take 
even  longer.  Secondly,  the  bleeding  is  usually  much  more  free  than  in 
the  other  methods  of  operating.  Another  objection  consists  in  the  fact 
that  there  is  considerable  risk  of  stricture  of  the  rectum,  inasmuch  as 
the  entire  circumference  is  removed;  and,  when  contraction  does  ensue, 
being  situated  at  the  junction  of  skin  and  mucous  membrane,  it  is  often 
difficult  to  overcome  by  dilatation,  and  may  necessitate  an  internal 
proctotomy,  with  subsequent  use  of  bougies  for  an  indefinite  period.  The 
stricture  follows  the  healing  of  a  ring  of  granulation-tissue  left  when 
the  sutures  give  way,  which  they  more  often  do  than  not,  at  least  in  a 
part  of  the  circumference.  A  stitch  abscess,  also,  is  by  no  means  un- 
known. Another  serious  objection  to  Whitehead's  operation  is  the  loss 
of  rectal  sense,  for  a  longer  or  shorter  period,  which  occasionally  ensues; 
and  consequently  the  inability  to  appreciate  the  usual  call  to  stooL 
Again,  the  difficulty  in  retaining  flatus  of  which  some  patients  complain 
is  sufficiently  distressing  to  make  them  regret  that  they  had  undergone 
the  operation. 

Mr.  Anderson,  House  Surgeon  at  St.  Mark's  Hospital,  has  investi- 
gated the  records  of  the  last  hundred  cases  of  this  operation  performed 
in  that  institution,  and  informs  me  that  complete  primary  union  did  not 
take  place  in  a  single  case,  no  matter  what  suture  material  was  em- 
ployed. Some  of  the  stitches  cut  out  about  the  fourth  day,  and  in  many 
cases  the  whole  of  them,  thereby  leaving  a  large  raw  surface  to  granu- 
late.   The  stay  of  each  patient  in  hospital  was  usually  between  a  month 
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and  six  weeks,  and  eight  had  to  undergo  subsequent  treatment   for 
stricture. 

Choice  of  operation.  From  what  has  been  said  it  will  be  obvious 
that  I  do  not  recommend  Whitehead's  operation  for  piles,  although  it  is 
useful  in  cases  of  prolapsus  ani.  In  cases  of  any  magnitude  and  those 
associated  with  fissure  and  fistula,  I  prefer  Salmon's  operation,  and  for 
slighter  cases  the  clamp  and  cautery.  I  regret  that  I  have  no  experience 
of  Jones's  operation,  but  the  method  appears  to  be  a  good  one  and  may 
possibly  become  the  operation  of  the  future  in  uncomplicated  cases 
where  the  piles  are  not  too  numerous. 


CHAPTER  V 
EXCISION  OF  THE  RECTUM 

Indications.  This  operation  is  seldom  employed  for  any  con- 
dition other  than  malignant  disease  of  the  anus  or  rectum.  It  has  been 
done  in  some  cases  of  multiple  simple  stricture  of  the  rectum  with  ex- 
tensive ulceration,  when  it  was  impossible  to  keep  the  bowel  patent  by 
means  of  bougies,  but  with  very  unfavourable  results.  Nor  is  it  likely 
to  be  otherwise,  because  in  these  cases  the  perirectal  tissues  are  much 
thickened  by  inflammatory  infiltration  and  the  bowel  is  bound  down 
to  surrounding  parts,  rendering  its  separation  from  neighbouring  organs 
very  difficult  and  dangerous.  Moreover,  in  cases  not  amenable  to 
other  methods  of  treatment,  it  is  not  likely  that  the  operator  would 
be  able  to  effect  either  a  rectorrhaphy  or  the  establishment  of  a  normal 
anus;  therefore  in  these  cases  colostomy  and  not  excision  should  be 
performed. 

The  choice  of  the  particular  method  of  operation  will  depend  upon 
the  position  and  movability  of  the  growth.  A  tumour  situated  in  the 
anal  canal  should  be  removed  by  the  perineal  route;  one  situated  between 
the  third  sacral  vertebra  and  the  upper  border  of  the  external  sphincter, 
by  the  sacro-coccygeal  route;  a  growth  above  this  may  require  excision 
by  abdominal  section,  or  a  combined  abdomino-sacral,  abdomino-perineal, 
or  abdomino-anal  operation.  When  the  growth  is  adherent  to  the 
vagina  the  vaginal  route  may  be  employed. 

Before  deciding  on  the  suitability  of  the  case  for  operation,  it  must 
be  ascertained  if  the  bowel  containing  the  growth  be  movable  on  the 
surrounding  tissues;  these  are  the  most  favourable  cases.  When  any 
fixation  is  present  the  question  of  operation  becomes  much  more  difficult, 
as  the  growth  has  probably  spread  through  the  rectal  wall  and  invaded 
the  neighbouring  parts,  though  it  should  be  borne  in  mind  that  the  im- 
paired mobility  may  be  due  to  inflammatory  processes  only.  If  the 
growth  be  fixed  only  posteriorly  and  there  be  no  evidence  that  the 
nerves  are  involved,  an  operation  by  the  posterior  route  may  remove 
the  extension  of  the  disease  at  the  same  time  as  the  primary  growth. 
If  the  attachment  has  taken  place  anteriorly,  complete  removal  becomes 
much  more  problematical,  owing  to  the  infiltration  of  other  pelvic 
viscera,  such  as  the  bladder,  prostate,  uterus,  and  vagina.     Although 
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the  whole  or  portions  of  some  of  these  may  be  removed  with  the  original 
growth,  the  chances  of  a  cure  become  much  more  remote,  except  perhaps 
where  there  is  a  small  infiltration  of  the  vagina.  In  these  cases  the 
conditions  should  be  explained  to  the  patient  and  friends,  and  if  there 
is  a  reasonable  chance  of  success  an  operation  may  be  done,  if  particu- 
larly desired  by  the  patient.  The  operation  for  extirpation  of  a  carci- 
noma of  the  rectum  is  a  severe  one,  and  should  only  be  undertaken  if  the 
general  condition  of  the  patient  be  favourable.  If  there  be  no  disease 
of  any  important  organ,  it  may  be  that  a  patient  whose  general  condi- 
tion is  unfavourable  may  be  so  improved  by  careful  dieting  and  intes- 
tinal lavage  as  to  make  an  operation  justifiable.  The  question  of  en- 
larged lymph  glands  in  the  mesorectum  is  an  important  one,  but  where 
only  a  few  movable  ones  are  found  operation  is  justified,  provided  the 
growth  also  be  movable.  The  enlargement  may  be  merely  inflammatory-. 
If  metastatic  deposits  are  detected  they  negative  any  attempt  at  extirpa- 
tion. 

Colostomy  as  a  preliminary  measure  to  extirpation  of  the  growth. 
Opinions  have  differed  much  as  to  the  advisability  of  this  procedure. 
Where  there  is  sufficient  obstruction  to  the  passage  of  the  bowel  con- 
tents to  prevent  a  thorough  clearance  of  the  large  intestine  prior  to 
operation,  a  colostomy  for  this  purpose  is  most  desirable.  It  should 
be  done  as  high  up  as  possible  in  the  sigmoid  colon,  so  as  not  to  interfere 
with  the  drawing  down  of  the  bowel  at  the  radical  operation.  In  order 
to  prevent  this  some  advise  that  the  colostomy  opening  should  be  placed 
in  the  middle  of  the  transverse  colon.  This  makes  cleansing  of  the 
bowel  above  the  growth  more  difficult,  and  the  cases  are  few  where  the 
mobility  of  the  bowel  will  be  so  impaired  as  to  prevent  a  rectorrhaphy 
being  performed  after  excision,  though  it  is  quite  likely  to  prevent  the 
proximal  end  of  the  bowel  being  brought  down  to  the  anal  margin  after 
an  excision,  but  in  these  cases  the  colostomy  opening  could  be  closed 
and  the  bowel  separated  from  the  abdominal  wall.  Again,  in  cases 
where  it  is  impossible  to  bring  the  bowel  down  to  the  anus  and  establish 
proper  control,  a  preliminary  or  subsequent  colostomy  is  advisable.  In 
all  other  cases  a  colostomy  is  unnecessary  and  subjects  a  patient  to  two 
or  even  three  operations  where  one  should  suffice.  It  should  be  men- 
tioned that  some  tumours  which  at  first  appeared  too  fixed  for  removal 
have,  two  or  three  weeks  after  colostomy,  become  sufficiently  movable 
for  a  successful  extirpation  to  be  carried  out.  In  suitable  cases,  there- 
fore, a  further  examination  should  be  made  to  see  if  the  hoped-for  im- 
provement has  taken  place. 

Preparatory  treatment.     For  at  least  a  week  previous  to  the 
excision  mild  aperients  should  be  administered  daily,  and  for  four  days 
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before  operation  intestinal  lavage  should  be  carried  out  two  or  three 
times  daily  with  a  weak  solution  of  a  non-poisonous  antiseptic,  such  as 
chinosol  ( i  in  600)  or  sanitas;  it  is  also  a  good  plan  to  give  10  grains  of 
salol  twice  daily  for  the  same  time,  to  act  as  an  intestinal  disinfectant. 
Probably  a  much  more  effective  method  is  to  administer  an  active  prep- 
aration of  Bulgarian  lactic  acid  bacilli,  for  at  least  a  week  before  the  op- 
eration. Care  must  be  taken  not  to  weaken  the  patient  by  over-purging, 
and  he  should  be  carefully  and  frequently  fed  with  easily  digested  and 
nutritious  food,  leaving  little  residue;  such  as  eggs,  meat,  breast  of 
chicken  and  game,  fish,  tripe,  liver,  sweetbread,  tapioca,  sago,  arrowroot, 
rice,  macaroni,  vermicelli,  potatoes,  maize,  thin  white  toast,  biscuits, 
pulled  white  bread,  plasmon,  protene,  sugar,  and  butter. 

EXCISION  BY  THE  PERINEAL  ROUTE  (Qu6nu) 

Indications.  A  malignant  growth  involving  the  anus,  anal  canal, 
and  rectal  ampulla,  i.e.  the  dilated  portion  of  the  rectum  immediately 
above  the  anal  canal.  Where  the  growth  involves  the  anal  skin,  the 
inguinal  glands  are  likely  to  be  involved  and  will  require  excision  at  the 
same  time  or  subsequently. 

Operation.  After  being  anaesthetized,  the  patient  is  placed  in  the 
lithotomy  position  with  the  pelvis  slightly  raised  by  means  of  a  small 
cushion  under  the  sacrum.  The  sphincter  is  stretched,  if  it  is  to  be 
saved,  and  the  rectum  is  well  douched  with  a  1-4,000  solution  of  sub- 
limate or  biniodide  of  mercury  or  i  in  600  chinosol,  and  dried.  If  it  be 
possible  to  save  the  external  sphincter,  a  circular  incision  is  made  around 
the  anus  at  the  muco-cutaneous  junction,  as  in  Whitehead's  operation 
for  haemorrhoids;  if  the  sphincter  be  involved  in  the  disease,  the  circular 
incision  must  be  made  in  the  skin  outside  the  anus.  A  circular  cuff  of 
mucous  membrane  is  now  dissected  up  and  a  stout  silk  ligature  tied 
tightly  round  it,  to  prevent  contamination  from  the  interior  of  the 
rectum.  The  end  of  the  stump  is  then  disinfected  by  being  rubbed  over 
with  liquefied  carbolic  acid  or  the  actual  cautery.  The  incision  is  now 
carried  exactly  in  the  mid-line  forwards  nearly  to  the  scrotum  and  back- 
wards to  the  tip  of  the  coccyx,  the  external  sphincter  being  divided  be- 
hind and  retracted  with  the  skin.  The  median  incision  is  deepened  till 
the  muscular  coat  of  the  bowel  is  exposed,  as  it  will  be  after  the  fibres 
of  the  levator  ani,  which  unite  in  the  mid-line,  have  been  cut  through. 
The  circular  incision  is  then  deepened,  and  the  levator  ani  on  each  side 
is  cut  through,  after  it  has  been  defined  by  passing  the  left  index-finger 
under  it  from  the  median  incision;  this  is  done  with  blunt-pointed 
scissors  close  to  the  bowel.    All  bleeding  vessels  must  be  seized  at  once 
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and  ligatured  when  convenient.  By  blunt  dissection  and  the  aid  of 
the  scissors  where  necessary,  the  bowel  is  freed  behind,  at  the  sides,  and 
in  front.  If  the  patient  be  a  male,  a  metal  sound  in  the  urethra  held 
well  up  under  the  pubes  is  of  much  service  at  this  stage  in  defining 
this  passage  and  so  preventing  injury  to  it;  great  care  must  also  be 
taken  not  to  injure  the  bladder  or  ureters.  In  the  case  of  a  female,  an 
assistant's  finger  in  the  vagina  is  a  useful  guide. 


Fic.  64.  Excision  of  the  Rectum  by  the  Perineal  Method.  The  bowel  is 
freed  from  the  levator  ani,  a,  a,  a,  and  the  peritoneum,  b,  has  been  opened.  A 
ligature  has  been  tied  tightly  round  the  lower  end  of  the  bowel. 

After  careful  separation  anteriorly  to  a  depth  of  23^2  to  3  inches 
the  peritoneal  reflexion  is  displayed;  it  may  be  necessary  to  divide  this 
in  front  and  laterally  to  get  well  alxDve  the  growth  and  draw  healthy 
bowel  down  to  the  skin.  The  mesorectum  should  be  divided  close  to  the 
sacrum,  to  prevent  injury  to  the  middle  hccmorrhoid  artery  and  to  re- 
move the  glands.  In  some  cases  it  may  be  possible  to  peel  the  peritoneum 
oflf  the  rectum  without  opening  it,  but  it  may  be  then  diflficult  to  bring 
the  cut  end  of  the  bowel  down  to  the  skin  without  tension.  The  parietal 
peritoneum  is  now  sutured  with  a  continuous  fine  silk  stitch  to  the  rectal 
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wall  and  the  opening  in  the  peritoneum  is  closed,  while  an  assistant  is 
pulling  the  bowel  downwards  and  backwards.  This  stitch  also  tends  to 
prevent  retraction  of  the  bowel,  which  on  the  proximal  side  of  the 
growth  will  now  have  been  so  much  pulled  down  that  it  will  be  on  a 
level  with  the  anus.  The  rectum  is  clamped  well  above  the  line  of  sec- 
tion with  suitable  forceps,  having  their  handles  directed  backwards  out 
of  the  way,  and  is  cut  across  at  the  level  of  the  skin  and  a  good  inch 
above  the  growth.  If  no  clamp  be  used,  the  vessels  are  caught  and 
ligatured  as  they  are  divided.  The  end  of  the  bowel  is  united  to  the 
skin  by  interrupted  sutures  of  silkworm-gut,  which  pass  through  all 
the  coats.  The  clamp  is  now  removed  and  any  bleeding  point  ligatured. 
If  the  sphincter  has  been  preserved  its  divided  extremities  must  be 
carefully  united  by  buried  sutures  of  chromic  catgut  and  the  skin  sutured 
with  silkworm-gut,  allowing  for  efficient  drainage  before  and  behind. 
The  cut  edges  of  the  levator  ani  are  sewn  to  each  other  with  chromic 
catgut  sutures,  both  before  and  behind  the  bowel,  and  also  to  the 
wall  of  the  latter.  It  is  important  to  insert  a  large  rubber  tube 
into  the  bowel,  which  can  be  maintained  in  place  by  one  or  two  silk- 
worm-gut sutures.  Antiseptic  dressings  are  then  applied  in  the  usual 
way. 

DifHculties  and  dangers.  When  the  peritoneum  is  not  opened 
there  is  often  difficulty  in  loosening  the  upper  rectum  sufficiently  to  bring 
it  to  the  skin.  When  the  peritoneum  is  opened  the  chief  difficulty  is  in 
separating  the  bowel  and  arresting  haemorrhage  in  the  depths  of  the 
wound.  Great  gentleness  must  be  employed  in  separating  the  tissues 
behind  the  bowel  and  care  taken  to  keep  close  to  the  sacrum,  so  as  not 
to  injure  its  blood-supply,  or  sloughing  will  result.  There  is  consider- 
able risk  of  excessive  loss  of  blood  in  this  operation;  this  must  be  avoided 
by  securing  every  bleeding  vessel  at  once.  Other  dangers  are  injury  to 
the  bladder,  urethra,  seminal  vesicles,  and  ureters;  these  are  prevented 
by  careful  dissection  and  avoidance  of  tearing. 

After-treatment.  Means  must  be  taken  to  combat  shock,  if 
present,  and  morphine  administered  hypodermically  to  relieve  pain.  The 
wound  must  be  kept  clean  and  sweet  by  irrigations  two  or  three  times 
daily  with  antiseptic  solutions,  after  which  the  parts  are  dried  and  dusted 
with  an  antiseptic  powder,  such  as  aristol,  and  dressing  reapplied.  The 
patient  should  be  frequently  fed  with  small  quantities  of  nutritious, 
easily  digested  food.  In  the  absence  of  troublesome  flatulence  and  dis- 
comfort the  bowels  should  be  moved  about  seven  days  after  operation. 
An  aperient  should  be  given  by  the  mouth  and  a  warm  olive-oil  enema 
given  before  the  bowels  act.  It  is  very  important,  if  the  sphincter  has 
been  preserved  and  sutured,  to  prevent  the  passage  of  hard  scybala. 
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If  the  patient  has  difficulty  in  emptying  the  intestine,  he  must  be  directed 
not  to  strain  down,  and  if  a  lubricated  finger  gently  inserted  confirms 
the  presence  of  hard  motions  which  have  not  been  softened  by  the  oil 
enema,  it  is  a  good  plan  to  add  a  drachm  of  purified  ox-gall  to  a  pint  of 
warm  water  and  slowly  inject  this  into  the  bowel.  If  the  ox-gall  has 
become  hard  it  should  be  rubbed  down  in  a  small  quantity  of  boiling 
water  first.  The  ox-gall  solution  should  be  retained  for  half  an  hour 
or  more  to  allow  the  motions  to  become  softened;  it  should  then  be 
allowed  to  escape,  and  afterwards  the  bowel  carefully  washed  out  with 
a  soap-and-water  enema,  or  the  oil  should  be  again  administered  if  the 
ox-gall  has  not  been  quite  successful.  Afterwards  an  aperient  should 
be  given  every  other  day  and  the  same  precautions  against  straining 
adopted. 

Complications.  Septic  troubles,  which  are  to  be  avoided  by  careful 
emptying  and  cleansing  of  the  bowel  previous  to  operation  and  avoid- 
ance of  infection  of  the  wound.  Stricture,  owing  to  giving  way  of 
the  sutures.  This  will  be  treated  by  dilatation  with  the  finger  and 
bougies,  and  is  to  be  avoided  by  keeping  the  wound  aseptic,  by  not 
tying  the  sutures  too  tightly,  and  the  avoidance  of  tension.  Urinary 
fistula  is  avoided  by  taking  care  not  to  injure  the  urinary  tract.  If 
present,  a  fistula  may  close  spontaneously  or  it  may  require  a  plastic 
operation  later  on.  Gangrene  of  the  stump  is  prevented  by  avoiding 
injury  to  the  superior  haemorrhoidal  artery.  To  do  this  great  gentleness 
must  be  exercised  in  separating  the  bowel  high  up  behind  and  by  keeping 
close  to  the  sacrum.  Prolapse  of  the  mucous  membrane;  if  this  causes 
inconvenience,  it  should  be  removed  by  an  operation  similar  to  White- 
head's for  piles. 

Results.  This  operation  is  attended  with  a  low  mortality,  but  is 
usually  followed  by  some  incontinence  if  the  bowels  are  at  all  relaxed, 
even  when  the  external  sphincter  has  been  preserved.  This  is  owing  to 
injury  either  to  the  muscle  itself  or  its  innervation. 

EXCISION  BY  THE  SACRO-COCCYGEAL  ROUTE  (Kraskc) 

Since  Kraske  first  introduced  his  method  of  removing  the  coccyx 
and  a  small  piece  of  the  left  side  of  the  sacrum,  along  a  line  commencing 
at  the  left  side  of  the  sacrum,  at  the  level  of  the  third  posterior  sacral 
foramen,  curving  inwards  and  downwards  through  the  fourth  left  poste- 
rior foramen  to  the  left  lower  corner  of  the  sacrum,  various  modifica- 
tions have  been  suggested,  the  main  feature  of  each  being  the  position 
in  which  the  sacrum  is  divided.  Thus  Bardenheuer  divides  the  whole 
of  the  bone  below  the  third  foramina,  others  have  removed  the  bone 
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Fig.  65.  Parasacral  Excision  of  the  Rectum.  First  stage.  The  coccyx 
and  lower  part  of  the  sacrum  having  been  exposed  by  means  of  a  median  longi- 
tudinal incision,  the  sacrum  is  being  divided  transversely  with  a  chisel. 


Fig.  66.  Parasacral  Excision  of  the  Rectum.  Second  stage.  The  coccyx 
and  part  of  the  sacrum  have  been  removed  and  the  sacra  media  vessels  caught  in 
clip- forceps ;  under  the  forceps  is  the  rectum  surrounded  by  the  perirectal  tissues. 
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Fig.  67.  Parasacral  Excision  of  the  Rectum.  Third  stage.  The  recnun 
is  being  pulled  out  of  the  wound  by  a  fold  of  gauze,  after  the  peritoneal  cavity 
has  been  opened  on  either  side.  Between  the  gauze  and  the  lower  angle  of  the 
wound  is  the  portion  of  cancerous  bowel  about  to  be  excised. 


/ 


Fig.  68.  Parasacral  Excision  of  the  Rectum.  Fourth  stage.  The  bowel 
is  held  by  two  rubber-covered  clamps  at  least  an  inch  above  the  growth,  and  is 
about  to  be  divided  between  them. 
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Fig.  69.  Parasacral  Excision  of  the  Rectum.  Fifth  stage.  The  excision 
has  been  carried  out,  and  the  upper  and  lower  ends  of  the  bowel  are  shown 
clamped.  Compression  forceps  are  pulling  apart  the  opened  peritoneal  cavity  in 
order  to  fix  it,  thus  facilitating  the  insertion  of  a  series  of  interrupted  silk 
sutures. 


Fig.  70.  Parasacral  Excision  of  the  Rectum.  Sixth  stage.  The  anterior 
half  of  the  circumference  of  the  bowel  has  been  united  by  sutures.  Sutures  are 
inserted  to  unite  the  posterior  portion;  they  have  been  passed  through  all  the 
coats  of  the  bowel  and  will  require  another  row  to  bury  them.  This  is  an 
alternative  way  to  that  described  in  the  text. 
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below  the  second  foramina.  Heinecke  turned  the  lower  end  of  the 
sacrum  and  coccyx  outwards  on  a  hinge  formed  by  the  sacro-sciatic 
ligaments  and  replaced  them  at  the  end  of  the  excision;  necrosis  is, 
however,  liable  to  take  place  in  this  operation,  but  this  is  not  nearly  so 
likely  to  occur  if  the  bone  is  not  wired,  but  is  held  in  situ  by  catgut 
sutures  passed  through  the  soft  structures  only.  Kraske  now  advises 
removal  of  the  coccyx  only,  unless  additional  room  be  required,  and 
this  is  the  procedure  which  should  be  adopted. 

Indications.  For  malignant  growth  which  extends  up  as  high  as 
the  middle  of  the  sacrum. 

Operation.  The  whole  operation  area  having  been  prepared  and 
an  antiseptic  compress  applied  the  day  previously  and  again  on  the 
morning  of  the  operation,  the  patient  is  anaesthetized  and  placed  in  the 
left  lateral  position  with  the  pelvis  well  elevated.  The  patient  may  be  in 
Littlewood's  kneeling  position,  with  the  pelvis  well  raised  and  the  lower 
extremities  supported  on  a  chair,  or  on  his  right  side,  or  in  the  lithotomy 
position  with  a  sand-bag  under  the  lumbar  spine  and  the  thighs  well 
flexed;  but  I  prefer  the  first.  The  anal  sphincter  is  stretched  and  the 
rectum  is  washed  out  with  i  in  600  chinosol  solution  through  a  bivalve 
speculum.  A  median  vertical  incision  is  then  made  from  the  middle  of 
the  sacrum  to  just  behind  the  anus,  and  deepened  till  the  sacrum  and 
coccyx  are  exposed.  The  amount  of  bone  to  be  removed  depends  to  a 
large  extent  upon  the  position  of  the  growth  as  found  at  a  previous 
examination,  and  in  many  cases  the  removal  of  the  coccyx  alone  is  all 
that  is  required.  If  this  be  not  sufficient,  the  soft  parts  are  peeled  off^ 
from  either  side  of  the  sacrum  and  coccyx,  and  the  ligaments  attached  to 
either  side  divided.  The  bone  is  cleared  on  its  anterior  surface  with  a 
blunt  dissector,  the  sacrum  is  cut  through  transversely  with  a  chisel  and 
mallet,  and  the  part  below  the  cut  is  removed.  This  is  done  at  some 
point  below  the  level  of  the  third  posterior  sacral  foramina,  according 
to  the  room  required.  In  this  way  it  is  usual  to  remove  i  or  2  inches 
of  the  sacrum  or  even  more.  If  haemorrhage  takes  place  it  is  arrested, 
but  difficulty  may  be  experienced  in  securing  the  lateral  and  middle  sacral 
vessels  with  forceps,  as  they  may  retract  under  the  bone  and  be  difficult 
to  seize.  Rather  than  waste  time  by  many  endeavours  to  ligature  these 
vessels  at  this  stage,  bleeding  may  be  controlled  by  firm  pressure  with  a 
gauze  tampon  on  the  part  of  an  assistant,  whilst  the  operation  is  con- 
tinued. For  the  more  convenient  ligature  of  these  deeply-placed  vessels 
I  have  devised  a  compression  forceps  combining  the  advantages  of  Greig- 
Smith's  shape  with  that  of  Lawson  Tait  (see  Fig.  71).  The  shape  is 
that  of  Greig-Smith's  with  transverse  serrations,  for  I  found  that  Greig- 
Smith's  forceps  were  apt  to  sever  the  vessel,  thereby  rendering  a  second 
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application  of  the  ligature  necessary  on  a  much  shortened  and  retracted 
vessel. 

The  tissues  in  the  mid-line  behind  the  rectum  are  now  incised  in  a 
vertical  direction  till  the  levator  ani  is  reached,  when  the  latter  is 
divided  on  either  side  with  scissors.  With  very  little  further  separation 
of  the  perirectal  tissues  with  the  fingers,  the  bowel  is  exposed  and  the 
upper  and  lower  limits  of  the  growth  are  defined.  It  is  well  not  to 
attempt  to  dissect  out  the  bowel  too  freely  from  its  bed  of  perirectal 
fat,  by  which  much  bleeding  is  avoided  and  the  lymphatic  paths  from 
the  growth  remain  undisturbed.  Separation  of  the  posterior  and  lateral 
walls  having  been  chiefly  effected  with  the  aid  of  the  finger,  it  remains 
to  deal  with  the  anterior.  The  position  of  the 
growth  will  now  determine  the  next  stage  of  the 
operation,  the  object  being  to  remove  the  growth 
with  at  least  an  inch  of  healthy  bowel  above  and 
below  it  and  to  reunite  the  cut  ends  of  the  upper 
and  lower  segments  by  circular  suture ;  or  to  bring 
the  lower  end  of  the  upper  segment  through  the 
lumen  of  the  lower  segment  and  unite  the 
former  to  the  margin  of  the  anus,  after  removing 
the  mucous  lining  of  the  lower  segment.  It  may 
be  possible  to  draw  the  bowel  down  far  enough 
without  interfering  with  the  peritoneum,  or,  after 
stripping  it  upwards  off  the  front  of  the  bowel, 
without  opening  it,  but  in  the  majority  of  cases  the 
peritoneum  must  be  opened.  It  is  found  at  the 
upper  part  of  the  wound  by  blunt  dissection  and'  is 
opened  close  to  the  bowel  for  fear  of  injuring  the 
ureters.  Its  anterior  and  lateral  reflections  are  di- 
vided to  a  sufficient  extent,  and  the  mesentery  of 
the  rectum  is  divided  close  to  the  bone  to  avoid  injury  to  the  blood-supply 
of  the  bowel.  At  the  same  time  the  glands  and  connective  tissue  are 
separated  from  the  hollow  of  the  sacrum  as  far  as  may  be  necessary. 
When  the  bowel  can  be  drawn  down  far  enough,  the  peritoneum  is 
closed  with  interrupted  catgut  sutures,  and  sutured  to  the  bowel;  this 
tends  to  prevent  retraction.  The  bowel  is  then  divided  an  inch  or  inch 
and  a  half  above  the  growth  between  two  clamps  or  two  pieces  of  tape 
or  thick  silk  tied  tightly  round  it;  at  the  back  is  seen  the  divided  superior 
haemorrhoidal  artery,  which  is  ligatured.  The  lower  segment  of  the 
bowel  is  then  freed  in  front  from  above  downwards.  It  is  much  easier 
to  do  this  from  above  downwards  than  from  below  upwards;  there  is 
also  less  haemorrhage. 


Fig.  71.  Compression 
Forceps.  (Au- 
thorns  pattern,) 
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An  assistant's  finger  in  the  vagina,  or  a  steel  sound  in  the  male 
urethra,  will  make  the  separation  of  the  bowel  from  the  organs  in  front 
safer.  Care  must  be  taken,  by  careful  packing  with  gauze,  that  there  is 
no  contamination  of  the  wound  when  the  bowel  is  opened,  but  if  the 
bowel  has  been  properly  prepared  beforehand,  and  especially  if  a  pre- 
vious colostomy  has  been  done,  there  is  not  much  risk  of  this  taking 
place.  When  the  bowel  has  been  freed  for  at  least  an  inch  below  the 
growth,  it  is  divided  between  two  clamps.  If  now  the  upper  segment  can 
be  brought  down  far  enough,  and  there  is  sufficient  bowel  left  above  the 
sphincters  in  the  lower  portion  to  allow  it,  the  cut  ends  are  united  by 
circular  rectorrhaphy.  This  is  done  in  two  layers,  using  silk  for  the 
fibro-muscular  layer,  sewing  the  anterior  half  of  the  circumference  first. 
The  mucous  coat  is  then  united  with  No.  2  28-day  chromicized  catgut 
sutures,  knotted  on  the  inner  surface.  Finally,  the  posterior  half  of 
the  fibro-muscular  coat  is  sutured  with  fine  silk.  A  few  extra  sutures 
are  put  in  if  any  part  of  the  junction  appears  to  need  additional  support. 
The  whole  operation  area  is  now  well  irrigated  with  warm  i  in  4,000 
perchloride  of  mercury  lotion.  A  large  rubber  tube,  6  inches  long,  fi 
inch  in  diameter,  is  inserted  into  the  bowel,  its  upper  end  well  above  the 
suture  line,  and  the  posterior  wound  is  closed,  buried  sutures  of  catgut 
being  used  when  exudation  might  collect  and  decompose.  EflScient 
drainage  is  provided  for  by  one  or  more  rubber  tubes  and  strips  of  steri- 
lized gauze.  In  order  to  prevent  strain  on  the  bowel  sutures,  the  anus 
is  first  well  stretched  and  the  external  sphincter  divided  subcutaneously. 

In  some  cases  the  mucous  lining  of  the  anal  canal  is  removed  and 
the  lower  end  of  the  upper  segment  is  drawn  through  the  sphincters 
and  sutured  to  the  skin;  when  this  can  be  done  without  tension  it  is 
a  very  good  method.  When  it  is  impossible  to  bring  the  upper  bowel 
down  to  the  anus  or  to  do  a  circular  rectorrhaphy,  its  lower  end  is  some- 
times sutured  to  the  upper  part  of  the  cutaneous  incision,  forming  a 
sacral  anus.  Before  this  is  done  the  bowel  should  receive  a  half  or 
three-quarter  twist  on  its  longitudinal  axis,  enough  to  hinder  some- 
what the  introduction  of  the  finger  into  the  bowel;  this  to  some  extent 
improves  the  patient's  power  of  control  of  the  bowel  contents  in  some 
cases.  The  existence  of  a  sacral  anus,  however,  is  a  trouble  and  annoy- 
ance to  the  patient;  he  has  little  or  no  control  over  the  faecal  evacuation, 
which  is  projected  backwards  instead  of  downwards.  The  opening  is 
in  such  a  position  that  it  is  difficult  for  him  to  attend  to  the  cleansing 
of  it,  and  a  subsequent  prolapse  of  the  bowel  is  likely  to  cause  great  an- 
noyance. A  sacral  anus,  therefore,  compares  very  unfavourably  with 
that  of  an  iliac  colostomy,  for  here  the  opening  can  be  looked  after  by 
the  patient  himself,  whilst  a  considerable  amount  of  control  is  aflforded 
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by  the  surrounding  abdominal  muscles,  when  the  operation  has  been  effi- 
ciently performed.  It  may,  therefore,  be  necessary,  when  no  prelimi- 
nary colostomy  has  been  done,  to  subject  the  patient  to  this  procedure  at 
a  later  date. 

Difficulties  and  dangers.  Much  the  same  remarks  apply 
here  as  after  the  last  operation,  although  the  loss  of  blood  is  generally 
distinctly  less.  Faecal  contamination  of  the  wound  is  particularly  dan- 
gerous during  this  operation.  General  septic  infection  may  follow,  also 
necrosis  of  the  sacrum  and  prolonged  suppuration.  It  must  be  avoided 
by  devoting  sufficient  time  to  the  clearance  of  the  bowel  before  opera- 
tion and  the  care- 
ful use  of  clamps 
and  packing  during 
its  performance. 

After  -  treat- 
ment. The  patient 
will  have  to  be  kept 
lying  on  his  side  ^ 
and  much  the  same 
treatment  must  be 
carried  out  as  after 
the  last  operation. 

Great  care  must 
be  taken  by  an  in- 
telligent nurse  to  /^  B 
prevent  contamina-  Fig.  y2.  Parts  removed  in  Parasacral  Excision  op 
tion  of  incisions  '^^^  Rectum,  a,  Sagittal  section  of  the  carcinomatous 
and  sutures  when  ^^^^^^^  after  removal;  the  healthy  mucous  membrane 
.  ^^  .  f .  4.1,  above  the  growth  has  folded  backwards  and  is  therefore 
tne  Dowels  act;  the  barely  shown;  b.  Posterior  view  of  the  coccyx  and  portion 
parts  should  be  pro-  of  the  sacrum  removed  in  parasacral  excision  of  the 
tected  by  dressings  rectum  from  the  same  case, 
held  by  the  hand  or 

kept  in  place  by  strapping,  and  careful  cleansing  must  be  carried  out 
with  an  antiseptic  solution  and  drying  as  often  as  may  be  neces- 
sary. 

If  a  sacral  anus  has  been  formed  the  bowels  may  be  opened  on  the 
fourth  day.  Later  on,  a  truss  to  control  the  opening  is  advised  by  some, 
but  in  my  experience  the  patients  find  them  irksome,  inefficient,  and 
often  painful,  and  soon  discard  them. 

Complications.  Septic  infection  of  the  wound  may  be  followed 
by  necrosis  of  the  sacrum,  if  a  portion  of  that  bone  has  been  removed. 
If  the  bowel  has  been  united  by  circular  suture,  the  stitches  may  give 
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and  ligatured  when  convenient.  By  blunt  dissection  and  the  aid  of 
the  scissors  where  necessary,  the  bowel  is  freed  behind,  at  the  sides,  and 
in  front  If  the  patient  be  a  male,  a  metal  sound  in  the  urethra  held 
well  up  under  the  pubes  is  of  much  service  at  this  stage  in  defining 
this  passage  and  so  preventing  injury  to  it;  great  care  must  also  be 
taken  not  to  injure  the  bladder  or  ureters.  In  the  case  of  a  female,  an 
assistant's  finger  in  the  vagina  is  a  useful  guide. 


Fig.  64.  Excision  of  the  Rectum  by  the  Perineal  Method.  The  bowel  is 
freed  from  the  levator  ani,  a,  a,  a,  and  the  peritoneum,  b,  has  been  opened.  A 
ligature  has  been  tied  tightly  round  the  lower  end  of  the  bowel. 


After  careful  separation  anteriorly  to  a  depth  of  2^/^  to  3  inches 
the  peritoneal  reflexion  is  displayed;  it  may  be  necessary  to  divide  this 
in  front  and  laterally  to  get  well  alx)ve  the  growth  and  draw  healthy 
bowel  down  to  the  skin.  The  mesorectum  should  be  divided  close  to  the 
sacrum,  to  prevent  injury  to  the  middle  h?emorrhoid  artery  and  to  re- 
move the  glands.  In  some  cases  it  may  be  possible  to  peel  the  peritoneum 
off  the  rectum  without  opening  it,  but  it  may  be  then  difficult  to  bring 
the  cut  end  of  the  bowel  down  to  the  skin  without  tension.  The  parietal 
peritoneum  is  now  sutured  with  a  continuous  fine  silk  stitch  to  the  rectal 


EXCISION  OF  THE  RECTUM  135 

wall  and  the  opening  in  the  peritoneum  is  closed,  while  an  assistant  is 
pulling  the  bowel  downwards  and  backwards.  This  stitch  also  tends  to 
prevent  retraction  of  the  bowel,  which  on  the  proximal  side  of  the 
growth  will  now  have  been  so  much  pulled  down  that  it  will  be  on  a 
level  with  the  anus.  The  rectum  is  clamped  well  above  the  line  of  sec- 
tion with  suitable  forceps,  having  their  handles  directed  backwards  out 
of  the  way,  and  is  cut  across  at  the  level  of  the  skin  and  a  good  inch 
above  the  growth.  If  no  clamp  be  used,  the  vessels  are  caught  and 
ligatured  as  they  are  divided.  The  end  of  the  bowel  is  united  to  the 
skin  by  interrupted  sutures  of  silkworm-gut,  which  pass  through  all 
the  coats.  The  clamp  is  now  removed  and  any  bleeding  point  ligatured. 
If  the  sphincter  has  been  preserved  its  divided  extremities  must  be 
carefully  united  by  buried  sutures  of  chromic  catgut  and  the  skin  sutured 
with  silkworm-gut,  allowing  for  efficient  drainage  before  and  behind. 
The  cut  edges  of  the  levator  ani  are  sewn  to  each  other  with  chromic 
catgut  sutures,  both  before  and  behind  the  bowel,  and  also  to  the 
wall  of  the  latter.  It  is  important  to  insert  a  large  rubber  tube 
into  the  bowel,  which  can  be  maintained  in  place  by  one  or  two  silk- 
worm-gut sutures.  Antiseptic  dressings  are  then  applied  in  the  usual 
way. 

Difficulties  and  dangers.  When  the  peritoneum  is  not  opened 
there  is  often  difficulty  in  loosening  the  upper  rectum  sufficiently  to  bring 
it  to  the  skin.  When  the  peritoneum  is  opened  the  chief  difficulty  is  in 
separating  the  bowel  and  arresting  hsemorrhage  in  the  depths  of  the 
wound.  Great  gentleness  must  be  employed  in  separating  the  tissues 
behind  the  bowel  and  care  taken  to  keep  close  to  the  sacrum,  so  as  not 
to  injure  its  blood-supply,  or  sloughing  will  result.  There  is  consider- 
able risk  of  excessive  loss  of  blood  in  this  operation;  this  must  be  avoided 
by  securing  every  bleeding  vessel  at  once.  Other  dangers  are  injury  to 
the  bladder,  urethra,  seminal  vesicles,  and  ureters;  these  are  prevented 
by  careful  dissection  and  avoidance  of  tearing. 

After-treatment.  Means  must  be  taken  to  combat  shock,  if 
present,  and  morphine  administered  hypodermically  to  relieve  pain.  The 
wound  must  be  kept  clean  and  sweet  by  irrigations  two  or  three  times 
daily  with  antiseptic  solutions,  after  which  the  parts  are  dried  and  dusted 
with  an  antiseptic  powder,  such  as  aristol,  and  dressing  reapplied.  The 
patient  should  be  frequently  fed  with  small  quantities  of  nutritious, 
easily  digested  food.  In  the  absence  of  troublesome  flatulence  and  dis- 
comfort the  bowels  should  be  moved  about  seven  days  after  operation. 
An  aperient  should  be  given  by  the  mouth  and  a  warm  olive-oil  enema 
given  before  the  bowels  act.  It  is  very  important,  if  the  sphincter  has 
been  preserved  and  sutured,  to  prevent  the  passage  of  hard  scybala. 
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well  stretched,  and  it  is  safer  to  divide  the  external  sphincter  in  order 
to  lessen  the  strain  on  the  sutures  when  the  bowels  are  moved. 

Difficulties.  These  are  practically  the  same  as  after  the  perineal 
operation,  and  the  same  care  must  be  taken  during  the  after-treatment 
to  avoid  giving  way  of  the  sutures  as  after  Kraske's  operation,  when 
rectorrhaphy  has  been  carried  out.  The  vagina  should  be  douched 
twice  daily  with  an  antiseptic  solution. 

Results.  These  have  been  very  good,  particularly  where  the  bowel 
can  be  brought  down  through  the  sphincters  and  sutured  to  the  margin 
of  the  anus.  Convalescence  is  rapid,  and  some  cases  have  been  well 
within  a  fortnight. 


EXCISION  OF  THE  RECTUM  BY  THE  COMBINED 

METHODS 

By  H.  Graeme  Anderson,  F.R.C.S.  (Eng.), 
Senior  Assistant  Surgeon,  St.  Mark's  Hospital 

History.  This  operation  was  first  performed  by  Czerny,  in  1883. 
for  a  high-lying  rectal  growth  which  he  was  unable  to  remove  by  the 
perineal  route  alone.  In  1892  Maunsell  advised  laparotomy,  looseninj;^: 
of  the  towel  above,  evagination  through  the  anus,  excision  of  the  growth 
and  rectorrhaphy  outside  the  anus.  Chaput  in  1894,  Gaudier  and  Challot 
in  1895,  Boeckel,  Giordano,  Quenu,  Reverdin,  and  Tuttle  in  1896,  all 
performed  combined  operations.  But  it  is  only  since  the  years  19CX)  to 
1906  that  the  operation  has  been  advocated  on  pathological  grounds  for 
the  majority  of  all  operable  rectal  cancers. 

Pathological  Considerations.  Owing  to  a  more  careful  study 
of  the  after-results  of  cases  operated  on  by  the  routes  from  below  it  was 
found  that  recurrences  appeared  in  from  60;^  to  90^  of  the  cases.  This 
led  surgeons  to  investigate  more  completely  the  dissemination  of  rectal 
cancers,  and  great  stimulus  was  given  to  the  work  by  the  careful  patho- 
logical findings  of  W.  E.  Miles,  Handley,  the  Mayos,  and  others. 

Three  zones  of  dissemination  are  now  recognized,  downward,  lateral, 
and  upward.  In  the  downward  zone  the  disease  may  spread  intramu- 
rally  in  the  rectal  wall  below  the  original  growth;  or  extramurally  to 
the  muscular  collar  of  the  sphincter,  the  peri-anal  skin,  and  the  fatty 
tissue  of  the  ischio-rectal  fossae.  In  the  lateral  zone  dissemination  takes 
place  to  the  precoccygeal  and  presacral  tissues,  to  the  posterior  wall 
of  the  vagina  in  the  female,  or  to  the  sheath  on  the  posterior  aspect  of 
the  prostate  in  the  male.     Also  along  the  fascial  tissues  covering  the 
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levatores  ani  muscles,  and  even  in  the  substance  of  the  latter  plaques  of 
growth  have  been  found.  In  the  upward  zone  the  disease  may  spread 
intramurally  in  the  rectal  wall  above  the  original  growth,  and  extramu- 
rally  in  the  lymph-vessels  and  tissues  of  the  pelvic  mesocolon  up  to  the 
lymph-glands  at  the  bifurcation  of  the  left  common  iliac  artery,  and 
even  higher.  The  peritoneum  may  become  affected.  Embolic  dissemi- 
nation in  the  liver  may  also  occur,  and  this  is  a  factor  which  at  present 
we  do  not  quite  understand,  as  it  may  occur  in  quite  small,  movable,  and 
otherwise  operable  growths  of  the  rectum,  or  it  may  not  occur  till  late  in 
the  progress  of  the  disease.  With  regard  to  the  invisible  intramural 
spread  Handley  has  shown  by  means  of  the  mucicarmine  method,  in 
which  cancer-cells  undergoing  mucoid  degeneration  take  up  the  stain,  that 
for  many  inches  on  either  side  of  the  original  growth  cancer-cells  are  to 
be  found  spreading  intramurally  in  the  submucous  lymph  plexus.  Later 
investigations  by  Cole  show  that  the  cancer-cells  tend  to  permeate  by 
radial  intramuscular  channels  to  a  deeper  lymph  plexus  where  dissemina- 
tion may  take  place  to  a  considerable  extent.  This  intramural  invisible 
dissemination  is  supported  by  clinical  evidence  in  cases  where  recurrence 
takes  place  in  the  bowel-end  or  at  the  colostomy  opening,  many  inches 
above  the  original  growth.  But  it  is  now  generally  recognized  that  extra- 
mural dissemination  is  of  much  more  importance  than  intramural.  The 
more  complete  knowledge  of  the  pathological  extension  of  rectal  carci- 
noma forms  the  basis  of  the  modern  combined  or  abdominal-perineal  op- 
eration which  has  been  designed  for  the  removal  en  masse  of  the  original 
growth,  and  as  far  as  possible  its  three  zones  of  dissemination.  This 
places  the  treatment  of  rectal  cancer  on  the  same  footing  as  that  of 
cancer  in  any  other  removable  area,  e.g.  the  mammary  gland.  Deposits 
of  growth  in  the  liver  or  peritoneum  of  course  render  the  operation 
inadvisable. 

Indications.  This  is  the  operation  of  choice  in  high-lying  rectal 
growths,  but  in  advocating  this  procedure  for  all  operable  rectal  cancers 
irrespective  of  position  many  factors  have  to  be  taken  into  consideration, 
such  as  sex,  age,  general  condition,  and  finally  the  individual  patient's 
own  views  and  desires. 

Sex  is  an  all-important  point.  The  mortality  after  this  operation  in 
the  female  is  very  much  less  than  that  in  the  male.  The  operative  pro- 
cedure is  rendered  so  much  easier  in  the  wider  pelvis  of  the  female  than 
in  the  male,  and  in  the  latter  extension  of  the  disease  in  the  region  of  the 
prostate  makes  complete  eradication  very  difficult. 

Age  is  a  more  difficult  question  to  discuss.  I  am  convinced  that 
rectal  cancer  in  the  young  is  of  an  extremely  malignant  type,  and  there- 
fore the  combined  operation  is  indicated.     With  regard  to  elderly  pa- 
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tients  some  surgeons  have  performed  the  operation  in  cases  over  sixty 
years  of  age  with  good  results,  although  Miles  at  present  does  not  op- 
erate on  a  case  over  that  age. 

The  general  condition  of  the  patient  is  of  extreme  importance  and 
careful  selection  of  cases  should  be  made.  They  should  have  no  renal, 
cardiac,  or  pulmonary  disease,  and  be  fairly  free  from  arterial  degenera- 
tion. Obesity  is  rather  a  contra-indication,  as  the  operation  is  so  much 
easier  to  perform  in  spare  subjects. 

Then  finally  the  views  and  desires  of  the  patient  must  be  considered. 
The  surgeon  must  explain  to  the  patient  or  responsible  relative  the 
nature  of  the  disease,  and  the  danger  incurred  if  left  untreated.  The 
seriousness  and  mortality  of  the  combined  operation  must  be  discussed. 
The  patient  should  understand  clearly  the  nature  of  a  permanent  colos- 
tomy (or  perineal  anus,  as  the  case  may  be).  Some  surgeons  give  their 
patients  the  choice  of  having  either  the  combined  operation  or  one  by 
the  lower  route  only,  after  explaining  the  seriousness  of  the  former  with 
regard  to  immediate  danger  to  life,  and  the  seriousness  of  the  latter  with 
regard  to  recurrence.  As  no  hard-and-fast  lines  can  be  drawn,  the  sur- 
geon in  giving  his  final  advice  to  the  patient  on  the  choice  of  methods 
must  judge  each  case  on  its  merits. 

On  the  other  hand,  some  surgeons,  convinced  of  the  futility  of  at- 
tacking the  disease  only  from  below,  advise  that  only  the  combined 
method  should  be  performed.  The  time  is  not  yet  ripe  to  discuss  fairly 
the  merits  of  the  two  methods,  but  the  more  one  sees  of  the  disease 
treated  by  the  lower  routes  the  more  one  notes  the  high  percentage  of 
recurrences.  The  truth  of  the  matter  lies  in  the  fact  that  in  cancer  of 
the  rectum  there  are  two  types.  One,  more  frequently  met  with  and  of 
high  malignancy,  which  tends  to  early  extramural  spread,  and  which 
therefore  surely  recurs  unless  complete  eradication  of  the  zones  of  spread 
is  carried  out  as  in  the  abdomino-perineal  operation ;  the  other  type,  less 
frequently  met  with  and  less  malignant,  in  which  extramural  spread  does 
not  readily  occur  and  which  is  submitted  to  operation  by  one  of  the 
lower  routes  does  not  show  recurrence.  Even  the  extramural  spread  in 
the  latter  seems  only  slightly  malignant,  for  we  know  of  cases  in  which 
the  rectum  has  been  excised  by  the  lower  route,  with  only  a  small  margin 
of  bowel  on  either  side  of  the  growth,  and  leaving  presumably  involved 
glands  and  perirectal  tissue;  and  yet  such  cases  have  shown  no  recur- 
rence many  years  afterwards.  Nature  would  appear  to  be  able  to  deal 
with  what  is  left  in  such  cases.  Unfortunately  we  have  no  means — 
histology  helps  only  to  a  slight  extent — by  which  we  can  distinguish 
one  type  from  the  other.  And  as  at  present  radium,  sera,  rays,  and  drugs 
have  all  failed  to  cure  rectal  cancer,  and  our  only  hope  is  the  knife,  it 
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would  help  us  to  use  that  instrument  with  greater  confidence  had  we 
some  means,  e.g,  a  blood  reaction  on  the  Wassermann  lines,  or  some 
other  test,  to  distinguish  the  types. 

Preparation  before  operation.  The  patient  must  be  in  the 
home  or  hospital  at  least  fourteen  days  before  the  operation.  Pyorrhoea 
alveolaris,  oral  sepsis,  vaginal  discharges,  and  other  septic  foci  must  be 
treated.  The  patient  should  have  the  bowels  moved  once  a  day  by 
means  of  a  saline  laxative.  A  rectal  wash-out  is  given  daily,  first  of 
hydrogen  peroxide  followed  by  boric  lotion.  Undue  and  severe  purging 
must  be  avoided,  as  this  considerably  weakens  a  patient  who  requires 
all  his  reserve  power  to  withstand  the  serious  operation  ahead  of  him. 
Easily-digested  concentrated  foods  should  be  given  which  leave  little 
residue.  Salol  or  beta-naphthol  may  be  given  by  the  mouth  and  anti- 
coli  vaccine  may  also  be  employed. 

The  Exploratory  Laparotomy.  The  patient  is  placed  in  the 
high  Trendelenburg  position,  and  the  abdomen  opened  in  the  mid-line  for 
three  and  a  half  inches  between  the  umbilicus  and  the  pubes.  The  hand 
is  inserted  and  the  liver  examined  first  of  all.  Opportunity  may  be  taken 
here  of  strongly  advocating  an  exploratory  laparotomy  in  all  seemingly 
operable  rectal  cancers,  no  matter  what  route  or  what  operation  is  to  be 
employed.  Many  cases  have  been  operated  on  by  the  lower  routes 
which  not  long  after  showed  clinical  evidence  of  liver  involvement;  and 
these  patients  would  have  been  saved  the  trouble  and  danger  of  an  un- 
necessary operation  had  the  abdomen  been  opened  in  the  first  instance  as 
in  the  first  stage  of  the  abdomino-perineal  method.  * 

However,  it  must  be  remembered  that  even  when  the  abdomen  has 
been  opened  the  liver  may  be  involved  and  yet  this  condition  may  not  be 
discovered  by  the  examining  hand.  One  of  two  factors  may  account  for 
this.  Firstly  the  metastatic  deposit  may  be  fairly  large,  single,  and 
placed  centrally  in  the  liver  substance  (an  excellent  specimen  in  St. 
Mark's  Hospital  Museum  illustrates  this) ;  or,  secondly,  the  metastases 
may  be  only  in  the  microscopic  stage  at  the  time. 

After  the  examination  of  the  liver  is  completed  the  peritoneum  is 
next  examined,  then  the  amount  of  glandular  enlargement  noted,  and 
finally  the  extent,  position,  and  connexions  of  the  growth  are  made  out 
from  above.  This  completes  the  exploratory  part  of  the  operation.  The 
actual  removal  of  the  diseased  rectum  may  be  carried  out  in  three  dif- 
ferent ways,  and  these  are  named  as  follows : 

(a)  The  abdomino-perineal  operation  originated  by  W.  E.  Miles, 
which  consists' in  removing  the  rectum,  the  greater  part  of  the 
pelvic  colon,  and  the  zones  of  dissemination;  and  using  the  upper 
part  of  the  pelvic  colon  to  establish  a  permanent  iliac  colostomy. 
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(6)  The  abdomino-anal  operation,  which  consists  in  the  removal  of 
the  rectum  and  lower  part  of  pelvic  colon,  and  then  implantation 
at  the  anal  margin  of  the  divided  end  of  the  upper  part  of  the 
pelvic  colon  which  is  made  free  from  above, 
(c)  The  abdomino-sacral  operation,  in  which  the  upper  part  of  the 
rectum    and    lower    part    of    the    pelvic    colon    are    removed, 
the   sphincters  and   lower   part   of   the   rectum   being    saved, 
and  the  divided  end  of  the  latter  sutured  to  that  of  the  upper 
part  of  the  pelvic  colon. 
Of  these  three  methods  the  abdomino-perincal  operation  is  the  only 
one  to  be  recommended,  as  by  it  complete  removal  of  the  zones  of  dis- 
semination is  eflfected.    In  the  abdomino-anal  and  abdomino-sacral  opera- 
tions the  zones  of  dissemination  are  not  completely  removed,  and  the 
question  of  efficient  vascular  supply  to  the  new-formed  rectum  is  fre- 
quently uncertain,  so  that  although  a  brilliant  result  from  these  methods 
is  now  and  then  recorded  they  are  pathologically  unsound,  and  are  not 
to  be  advised. 

The  Abdomino-perineal  Operation.  The  mid-line  abdominal 
wound  is  enlarged  till  it  extends  from  the  pubes  to  a  little  above  the 
umbilicus  and  the  edges  of  the  incision  are  held  apart  by  a  self-retaining 
abdominal  retractor.  The  intestines  are  gently  packed  out  of  the  way 
into  the  upper  part  of  the  abdominal  cavity. 

The  pelvic  colon  is  now  held  up  by  an  assistant,  its  mesocolon  put  on 
the  stretch  and  its  vessels  viewed  by  transmitted  light.  Just  below 
the  bifurcation  of  the  aorta,  at  the  level  of  the  upper  part  of  the  left 
common  iliac  artery,  the  inferior  mesenteric  artery  is  felt  pulsating 
immediately  behind  the  parietal  peritoneum;  and  one  inch  to  the  right 
of  this  the  peritoneum  is  incised  and  stripped  to  the  left  till  the  inferior 
mesenteric  trunk  is  exposed.  Here  it  is  ligatured  in  two  places,  at  a 
spot  between  the  origin  of  its  upper  sigmoid  branch  and  the  origin  of  its 
middle  sigmoid  branch,  thus  ensuring  good  vascular  supply  to  the  upper 
part  of  pelvic  colon  which  goes  to  form  the  colostomy.  The  inferior 
mesenteric  artery  is  now  divided  between  the  double  ligatures,  and  the 
inferior  mesenteric  vein,  which  lies  a  little  to  the  left  of  the  artery,  is 
similarly  treated.  In  most  cases  it  lies  near  enough  to  the  artery  to  be 
included  in  the  same  ligature.  Just  to  the  left  of  this  the  ureter  is  ex- 
posed and  carefully  avoided.  Tlie  pelvic  mesocolon  is  now  divided  from 
behind  forward  to  the  l)()wel  edge,  all  vessels  being  clamped  and  tied. 

After  packing  carefully  around  to  prevent  soiling,  the  pelvic  colon  is 
clamped  in  two  places  three  inches  apart,  and  the  bowel  ligatured  in  two 
places  between  the  clamps.  By  means  of  the  actual  cautery  the  bowel 
between  the  ligatures  is  divided,  and  both  ends  are  invaginated  and 
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closed  over  by  purse-string  sutures.  If  preferred,  the  bowel  may  be 
crushed  by  a  powerful  clamp,  then  ligatured  and  invaginated.  The  upper 
part  of  the  pelvic  colon  is  now  turned  upwards  till  a  later  stage  in  the 
operation  when  it  is  used  for  the  iliac  colostomy. 


Fig.  73.  Abdomino-perineal  Excision  of  the  Rectum.  Ligature  of  the 
inferior  mesenteric  vessels.  The  dotted  line  shows  where  the  pelvic  colon  and 
mesocolon  are  to  be  divided. 


At  a  distance  of  one  inch  on  either  side  of  the  point  of  ligature  of  the 
inferior  mesenteric  artery  incisions  are  made  in  the  peritoneum  and 
carried  downward  into  the  pelvis,  parallel  to  and  one  inch  on  either  side 
of  the  parietal  attachment  of  the  pelvic  mesocolon.  Great  care  must  be 
taken  of  the  ureters,  especially  the  left,  which  is  seen  and  felt  running 
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down  a  little  laterally  to  the  peritoneal  incision.  The  incisions  are  car- 
ried down  till  the  recto-vesical  pouch  is  reached,  and  are  then  brought 
round  to  meet  in  front  behind  the  base  of  the  bladder.  In  the  female 
the  left  ovary,  tube,  and  broad  ligament  may  be  removed  at  this  stage. 
By  means  of  the  hand  separation  is  now  carried  down  in  front  of  the 
sacrum  and  coccyx,  keeping  close  to  the  bone.     In  front,  detachment 


Fig.  74.  Abdomino-perineal  Excision  of  the  Rectum.  Division  of  the 
pelvic  colon.  The  lines  of  the  peritoneal  incisions  are  shown,  and  the  separa- 
tion of  the  lower  part  of  the  pelvic  colon  and  the  rectum  has  been  carried  do>\'n 
to  the  level  of  the  levatores  ani.  The  left  ureter  is  seen  crossing  the  left  com- 
mon iliac  artery. 

from  the  bladder  by  long  scissors  is  continued  till  the  upper  limit  of  the 
prostate  is  reached.  In  separating  the  lateral  attachments  great  care 
must  be  taken  of  the  ureters,  and  they  are  better  traced  down  as  far  as 
the  base  of  the  bladder.  This  as  a  rule  need  only  apply  to  the  left  ureter. 
With  the  ureters  protected,  lateral  separation  is  now  continued  without 
fear  till  the  levatores  ani  muscles  are  reached.  It  is  advisable  to  do  as 
much  separation  as  possible  from  alcove  during  the  abdominal  portion 
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of  the  operation  as  this  facilitates  the  subsequent  procedure  from  the 
perineum.  The  freed  structures  are  now  crowded  down  into  the  pelvis 
and  covered  by  thin  packing.  The  peritoneal  gap  is  next  repaired  by 
suturing  the  peritoneal  edges,  commencing  above  and  completing  the 
line  of  suture  by  restoring  the  pelvic  peritoneal  floor.     In  doing  this 


Fig.  75.  Abdomino-perineal  Excision  of  the  Rectum.  Completion  of  the 
abdominal  stage  of  the  operation.  The  colostomy  has  been  established  and  the 
pelvic  peritoneum  is  being  sewn  up. 


latter  some  difficulty  may  be  met  with  in  getting  the  peritoneal  edges 
to  meet  without  undue  tension,  but  in  the  female  use  can  be  made  of 
the  uterus  by  retroverting  it  to  close  the  pelvic  floor  or  if  the  omentum  be 
long  enough  it  can  be  brought  down  to  fill  the  gap.  Care  must  be  taken 
to  leave  no  fossae  in  which  small  intestine  may  be  caught.  The  remain- 
ing upper  portion  of  pelvic  colon  is  now  brought  through  a  stab-wound 
in  the  iliac  region  and  sutured  there. 

Two  pints  of  hot  saline  are  gently  poured  into  the  abdominal  cavity 
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and  the  abdominal  wound  closed.  A  soft  rubber  catheter  is  introduced 
through  a  puncture  into  the  lumen  of  the  projecting  blind  end  of  bowel 
which  forms  the  colostomy,  and  the  bowel  sutured  round  it  by  two  tiers 
of  purse-string  sutures,  the  catheter  being  clamped  to  prevent  leakage. 
The  wounds  are  protected  by  dressings  and  the  abdominal  portion  of 
the  operation  is  complete.  The  table  is  now  lowered  from  the  Trendelen- 
burg position  and  the  patient  placed  in  the  left  lateral  position  with  the 
pelvis  raised.  The  anal  orifice  is  closed  by  a  purse-string  suture.  A 
transverse  incision  three  inches  long  is  made  over  the  sacro-coccygeal 


Fig.  76.  Abdomino-perineal  Excision  of  the  Rectum.  The  lines  of  inci- 
sion for  the  approach  from  below.  The  anal  orifice  is  closed  by  means  of  a 
purse-string  suture. 

joint,  and  from  the  centre  of  this  another  incision  at  right  angles  is  car- 
ried down  to  within  one  and  a  half  inches  of  the  anus,  where  the  incision 
is  made  to  bifurcate,  widely  encircling  the  anus,  to  be  joined  again  in 
front  at  the  central  point  of  the  perineum  by  another  transverse  incision. 
The  skin-margins  are  reflected  a  little  and  the  coccyx  exposed,  disarticu- 
lated, and  removed.  The  interval  between  the  levatores  ani  muscles  is 
defined,  and  the  hand  inserted  into  the  wound  and  the  packing  and  the 
freed  pelvic  colon  and  upper  part  of  rectum  are  drawn  out  through 
the  wound.  Dissection  is  now  carried  out  laterally,  removing  widely 
the  ischio-rectal  fat  and  detaching  the  levatores  ani  muscles  from  their 
attachment  at  the  pelvic  wall,  all  vessels  being  crushed  and  tied  if  neces- 
sary. When  the  sides  are  free  the  rectum  is  dissected  from  above  off 
the  posterior  surface  of  the  prostate,  and  if  need  be  the  sheath  of  the 
latter  is  removed.  The  incision  at  the  central  point  of  the  perineum  is 
deepened  till  the  remaining  tissue  in  front  of  the  sphincter  collar   is 
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divided.  The  diseased  bowel  with  all  its  zones  of  dissemination  is  now 
completely  free  and  is  removed  en  masse.  Gauze  packing  covered  by 
silk  oil-skin,  to  prevent  subsequent  adherence  to  the  structures  above,  is 
inserted  to  fill  the  gap,  and  a  large  drainage  tube  is  placed  in  front  and 
made  to  project  at  the  lower  angle  of  the  wound.  The  wound  is  partly 
sutured  and  dressings  are  applied. 

The  Abdomino-anal  Operation.  Hartmann  demonstrated  that 
division  of  the  superior  haemorrhoidal  artery  just  above  the  promontory 
of  the  sacrum,  immediately  above  the  origin  of  its  lowest  sigmoid  branch, 


y 


Fig.  yy.  Abdomino-perineal  Excision  of  the  Rectum.  Removal  of  the 
bowel  from  below.  The  pelvic  colon  and  rectum  have  been  pulled  down  out 
of  the  pelvis  and  the  dissection  for  freeing  the  lower  end  of  the  gut  is  shown. 


ensures  good  vascular  supply  to  the  pelvic  colon  so  that  it  may  be  safely 
drawn  down  and  implanted  at  the  anal  margin.  It  had  also  been  shown 
that  one  of  the  chief  factors  causing  inability  to  draw  the  pelvic  colon 
down  to  the  anus  is  the  attachment  of  the  sigmoid  branches  of  the 
inferior  mesenteric  artery  and  its  continuation  the  superior  hsemor- 
rhoidal.     In  the  abdomino-anal  operation  the  latter  artery  is  dissected 
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free  above  the  promontory  and  divided  between  two  ligatures.  The  peri- 
toneum on  either  side  of  the  pelvic  mesocolon  is  incised  and  detachment 
carried  on  behind,  laterally,  and  in  front  (as  in  the  previous  operation), 
till  the  pelvic  colon  is  so  mobilized  that  six  inches  of  it  can  be  drawn 
down  without  tension  below  the  level  of  the  left  common  iliac  artery. 
The  mobilized  bowel  is  crowded  down  into  the  pelvis  and  the  pelvic 
peritoneum  is  sutured  round  the  colon,  thus  closing  the  pelvic  floor. 
The  abdominal  wound  is  now  closed,  and  the  patient  placed  in  the  left 
lateral  position.  An  incision  about  three  to  four  inches  long  is  made  in 
the  median  line  over  the  sacro-coccygeal  region  and  the  coccyx  removed 
as  before.  The  rectum  is  freed  down  to  the  upper  border  of  the 
sphincter  collar,  behind,  then  laterally  and  finally  in  front  from  the 
posterior  surface  of  the  prostate.  This  dissection  is  facilitated  by 
drawing  the  mobilized  pelvic  colon  and  upper  part  of  the  rectum  out 
through  the  sacral  wound.  The  lining  of  the  anal  canal  is  now  dissected 
from  below,  as  in  Whitehead's  operation  for  piles,  till  it  is  quite  free 
and  can  be  drawn  out  at  the  sacral  wound.  The  diseased  bowel  is  now 
removed  outside  the  wound  by  dividing  the  pelvic  colon  at  the  level 
which  is  to  form  the  new  anus,  and  the  latter  is  drawn  down  wnthin  the 
sphincter  collar  and  sutured  to  the  anal  skin-margin.  The  operation  is 
completed  by  suturing  the  sacral  wound  and  leaving  a  drainage  tube  in  it. 

The  Abdomino-sacral  Operation.  This  method  can  only  be 
used  when  the  lower  part  of  the  rectum  and  anal  canal  are  free  from 
disease.  The  procedure  in  the  abdomen  is  the  same  as  in  the  abdomino- 
anal  operation.  After  closing  the  abdomen  the  patient  is  placed  in  the 
left  lateral  position  and  a  sacral  wound  made  as  in  Kraske's  operation. 
The  coccyx  is  removed,  and  the  lower  part  of  the  sacrum  if  necessary. 
The  mobilized  pelvic  colon  is  brought  out  through  the  wound,  and  the 
bowel  divided  as  far  on  either  side  of  the  growth  as  possible  and  re- 
moved. The  divided  end  of  the  pelvic  colon  is  now  brought  down  to  the 
divided  end  of  the  rectum  and  a  colo-rectorrhaphy  performed.  In  this 
operation  the  lower  part  of  the  rectum  and  the  sphincters  are  left  in- 
tact. To  complete  the  operation  the  sacral  wound  is  sutured,  leaving 
ample  drainage.  The  technique  of  this  operation  may  be  modified  by 
leaving  the  loop  of  bowel  with  its  contained  growth  outside  the  sacral 
wound  for  48  hours,  and  then  after  examination  of  its  blood-supply* 
excising  the  growth  and  performing  end-to-end  suture. 

In  the  alxlomino-anal  and  abdomino-sacral  methods  the  sphincteric 
control  is  preserved,  but  there  is  no  wide  and  thorough  removal  of  the 
zones  of  spread  as  in  the  abdomino-perineal  method. 

After-treatment.  The  patient  is  placed  in  bed  lying  on  his  side 
in  the  horizontal  position.     Shock  is  combated  by  saline  solution  intra- 
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venously,  subcutaneously,  or  through  the  catheter  which  is  tied  in  the 
colon  as  the  case  may  require.  Strychnine  and  pituitary  extract  may 
be  given  subcutaneously.  Oxygen  which  is  made  to  bubble  through 
alcohol  is  administered  at  intervals.  The  extremities  are  encased  in 
cotton-wool  and  bandaged.  On  the  day  following  the  operation  the 
outer  dressing  on  the  perineal  wound  is  changed,  and  on  the  second  day 
the  gauze  packing  is  removed  (under  gas  anaesthesia  if  necessary).  Be- 
fore repacking  the  wound  the  sigmoidoscope  may  be  passed  into  it  and 
the  pelvic  floor  examined  from  below.  The  colostomy  acts  or  is  made 
to  do  so  about  the  third  day,  and  the  diet  then  markedly  increased. 
The  sutures  in  the  abdominal  wall  are  removed  on  the  fourteenth  day. 
The  perineal  wound  is  irrigated  and  cleansed  daily,  and  as  the  gap 
slowly  fills  in  the  packing  and  tube  are  both  shortened. 

Difficulties  and  Dangers.  The  difficulties  to  be  met  with  arise 
from  both  anatomical  and  pathological  causes.  They  are  not  common, 
but  the  following  may  be  encountered :  narrow  pelvis — especially  in  the 
male;  shortness  of  the  mesocolon;  variations  in  blood-supply  to  the 
pelvic  colon ;  and  adhesions  in  the  peritoneal  cavity  binding  down  intes- 
tine, or  matting  the  parts  together. 

The  dangers  are  sepsis,  haemorrhage,  and  injury  to  important  struc- 
tures. Sepsis  should  be  avoided  by  careful  technique.  Haemorrhage 
should  not  be  serious,  and  is  usually  most  troublesome  in  separating  the 
lateral  attachments  of  the  rectum  deep  down  in  the  pelvis,  and  also  when 
the  sheath  of  the  prostate  requires  removal  in  the  perineal  part  of  the 
operation.  The  most  important  structures  liable  to  injury  during  the 
operation  are  the  ureters,  especially  the  left  one.  This  should  be  seen, 
felt,  and  traced  downwards  and  forwards  on  the  lateral  wall  of  the 
pelvis  as  far  as  the  base  of  the  bladder.  Care  must  be  taken  not  to 
separate  it  too  much  from  its  bed,  as  this  may  seriously  aflfect  its 
nutrition.  The  ureters  may  be  catheter ized  before  operation,  but 
this  precaution  is  rarely  necessary.  I  have  injected  methlyene  blue 
intra-muscularly  before  the  operation  in  the  hope  that  the  colour 
would  show  through  the  ureter,  but  the  muscular  walls  proved  too 
thick. 

Complications.  Some  cases  never  recover  from  the  severe  shock. 
Sudden  cardiac  failure  and  pulmonary  embolism  account  for  some 
deaths.  Sepsis  is  a  serious  complication,  and  deaths  from  peritonitis 
occur.    Paralytic  ileus  sometimes  follows  the  operation. 

The  pelvic  floor  may  give  way,  allowing  prolapse  of  the  intestine, 
with  subsequent  septic  infection  or  strangulation.  Straining  during 
vomiting  is  a  frequent  cause  of  this  accident. 

Stenosis  in  the  anal  canal  may  occur  after  the  abdomino-anal  opera- 
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tion,  and  the  formation  of  an  anterior  spur  and  persistent  sinus  after  the 
abdomino-sacral  method. 

Results.  The  mortality  following  this  operation  is  undoubtedly 
very  high,  I  would  place  it  at  55?^.  If  the  patient  survives  unt'l  the 
fifth  day  he  may  be  considered  likely  to  recover. 

It  is  too  early  to  judge  fairly  the  late  results.  Recurrences  have 
been  fairly  frequent  after  the  abdomino-anal  and  abdomino-sacral 
methods.  The  abdomino-perineal  method  has  given  the  best  results,  but 
recurrences  have  been  noted. 


Note  by  Mr,  Swinford  Edwards 

I  am  thoroughly  in  accord  with  the  views  of  my  friend  and  colleague. 
Mr.  Anderson,  concerning  the  indications  for  the  combined  operation, 
and  should  like  to  emphasize  the  statement  "  that  every  case  must  be 
judged  on  its  own  merits."  I  laid  stress  on  this  when  I  had  the  honour 
of  introducing  a  discussion  on  the  Operative  Treatment  of  Cancer  of  the 
Rectum,  at  a  meeting  of  the  Surgical  Section  of  the  Royal  Society  of 
Medicine  in   1912. 

I  do  not  consider  it  justifiable — especially  in  the  male — to  submit 
cases  of  small  and  early  carcinomata  situated  in  the  rectal  ampulla 
to  the  risks  of  the  abdomino-perineal  operation,  when  a  good  prospect  of 
a  cure  may  be  obtained,  and  this,  in  many  cases,  with  the  use  of  the 
normal  anus  by  a  parasacral  or  coccygeal  operation,  attended,  as  this 
operation  is  in  my  hands,  with  a  mortality  of  only  5^,  whilst  recurrence 
has  been  almost  nil  in  these  early  cases. 

By  insisting  on  an  operation  attended  by  an  immediate  mortality 
of  say  50;/,  together  \vith  the  nuisance  of  an  abdominal  anus,  many 
sufferers  would  refuse  operation,  and  thus  lives  would  be  sacrificed 
which  might  otherwise  be  saved. 

I  have  performed  the  combined  operation  on  six  females  with  no 
death  and  one  recurrence,  and  on  one  male  who  died  of  exhaustion  on 
the  tenth  day.  I  consider  it  a  very  serious  operation  in  all  males  and 
absolutely  fatal  when  obesity  is  marked. 
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Prior  to  subjecting  a  patient  to  any  of  these  operations,  care  should 
be  taken  to  ensure  a  thorough  evacuation  of  all  intestinal  contents,  for 
which  purpose  a  week  is  often  needed;  during  this  time,  in  addition  to 
the  administration  of  purgatives,  frequent  enemata  should  be  given; 
and,  if  they  do  not  pass  above  the  stricture,  it  can  usually  be  dilated 
sufficiently  to  enable  them  to  do  so,  but  if  ineffective,  a  preliminary 
colostomy  is  certainly  called  for.  The  bowel  should  be  well  irrigated 
with  non-poisonous  antiseptic  solutions.  Intestinal  antiseptics  should  be 
given  by  the  mouth,  such  as  salol,  gr.  lo  twice  daily;  if  procurable,  the 
Bulgarian  lactic  acid  bacilli  are  more  effectual.  The  diet  should  be  the 
same  as  that  recommended  after  operation. 

DILATATION  BY  BOUGIES 

Indications.  As  in  the  analogous  condition  of  the  urethra, 
favourable  conditions  for  treatment  are  more  likely  to  be  present — 

(i)  In  recent  cases. 

(ii)  When  the  stricture  is  low  down  and  of  slight  or  moderate  extent. 

(iii)  When  adjacent  parts  are  not  involved. 

Operation.  The  dilatation  must  be  conducted  with  great  care  on 
the  part  of  the  surgeon,  and  it  is  necessarily  a  tedious  process,  generally 
requiring  several  months  for  its  accomplishment.  No  force  should  be 
used  in  introducing  the  bougie,  especially  when  the  stricture  is  in  that 
part  of  the  bowel  which  is  covered  by  a  reflection  of  peritoneum.  Neg- 
lect of  this  precaution  has  been  followed  by  fatal  results,  due  to  rupture 
of  the  peritoneal  coat.  The  gum-elastic  instruments  are  of  various  sizes, 
and  the  conical  form  is  the  most  suitable.  Of  late  years  I  have  found 
conical  metal  dilators,  such  as  gynaecologists  use  for  dilatation  of  the 
cervix  uteri,  which  are  known  as  Hegar's  dilators,  of  much  service. 
These  dilators  have  either  a  single  or  a  double  curve,  which  greatly 
facilitates  their  passage.  Moreover,  they  can  be  easily  sterilized.  The 
cases  in  which  I  have  found  these  dilators  of  special  use  are  those  in 
which  a  narrowing  of  the  rectum  has  taken  place  owing  to  the  formation 
of  an  anterior  spur  after  rectorrhaphy  following  the  operation  for  re- 
moval of  malignant  disease. 
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Supposing  that  the  stricture  is  within  3  inches  of  the  anus,  a  bougie 
of  suitable  size,  previously  warmed  and  well  lubricated,  should  be  passed 
through  it  and  allowed  to  remain  in  situ  for  at  least  half  an  hour.  The 
patient  should  be  kept  in  bed,  and  the  introduction  of  the  bougie  should 
be  repeated  on  each  succeeding  day  until  the  stricture  is  permeable  to 
its  full  extent;  a  bougie  of  the  next  larger  size  should  then  be  used, 
and  so  on  until  the  requisite  amount  of  dilatation  is  effected. 

In  the  case  of  annular  stricture,  near  the  anus,  this  dilatation  may 
be  facilitated  by  making  a  few  incisions  through  the  indurated  tissues, 
and  by  using  Todd's  dilator  (see  Fig.  78)  or  a  bivalve  speculum. 
These  incisions  should  not  be  too  deep,  and  three  or  four  are  usually 
sufficient.    As  some  haemorrhage  always  occurs,  a  hollow  vulcanite  tube. 


Fig.  78.     Todd's  Rectum  Dilator. 

open  at  both  ends,  should  be  introduced,  and  retained  for  forty-eight 
hours.  Subsequently  a  bougie  is  passed  daily,  and  afterwards  a  dilute 
solution  of  potassium  permanganate,  chinosol,  or  boric  acid  should  be 
used  as  an  injection. 

In  cases  in  which  the  stricture  is  beyond  the  reach  of  the  finger 
the  difficulties  are  much  increased.  The  bowel  should  be  carefullv 
examined  by  means  of  the  proctoscope  or  sigmoidoscope.  The  position, 
length,  and  other  characters  of  the  stricture  having  been  ascertained, 
attempts  may  be  made  to  dilate  it  by  passing  a  conical  bougie  through 
a  Kelly's  proctoscopic  tube,  the  patient  being  in  the  genu-pectoral  posi- 
tion. When  the  point  of  the  instrument  has  entered  the  stricture,  it 
will  be  more  or  less  closely  gripped  thereby;  no  force  is  permissible,  as 
there  are  several  cases  on  record  in  which  the  bougie  was  driven  through 
the  bowel,  with  fatal  peritonitis  as  a  result.  Peritonitis,  indeed,  may 
be  set  up  in  the  absence  of  perforation.  When  the  stricture  has 
been  reached,  the  bougie  should  be  allowed  to  remain  in  situ  for  a  few 
minutes  or  even  longer,  the  proctoscopic  tul3e  being  withdrawn  over  the 
bougie.  The  patient  is  of  course  to  be  kept  in  bed  and  at  rest,  and  all 
due  precautions  must  be  adopted  with  regard  to  diet. 

Difficulties  and  dangers.  Rupture  of  any  of  the  coats  of  the 
bowel  may  be  followed  by  proctitis,  periproctitis,  or  peritonitis.     These 
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are  to  be  avoided  by  introducing  instruments  of  suitable  size  with  the 
utmost  gentleness,  and  by  devoting  sufficient  time  for  the  proper  empty- 
ing and  cleansing  of  the  bowel  before  operation,  and  by  antiseptic  irri- 
gations afterwards. 

After-treatment.  The  patient  should  be  kept  in  bed,  at  least 
till  dilatation  is  well  advanced,  and  the  bowel  should  be  irrigated  several 
times  daily  with  non-poisonous  antiseptic  solutions.  The  diet  should 
consist  of  food  which  will  leave  little  residue,  such  as  has  been  recom- 
mended to  be  given  before  excision  of  the  rectum  on  p.  133, 

The  above  remarks  on  dangers  and  after-treatment  also  apply  to  the 
following  operations  for  stricture  of  the  rectum. 

When  dilatation  is  accomplished,  the  patient's  symptoms  are  much 
relieved,  the  bowels  act  more  comfortably  and  regularly,  and  with  little 
or  no  straining.  It  must,  however,  be  remembered  that  a  relapse  is 
very  liable  to  occur,  unless  the  bougie  be  passed  at  regular  intervals  for 
some  months  or  years  after  the  dilatation  has  been  effected.  The  pa- 
tient's diet  also  requires  careful  attention,  and  everything  which  tends 
to  irritate  the  bowels  must  be  avoided.  Constipation,  if  present,  is  to  be 
dealt  with  by  laxatives,  such  as  castor  oil  or  the  compound  liquorice 
powder.  If  there  be  dyspepsia  and  flatulence,  bismuth  and  soda  are  in- 
dicated. 

LINEAR  INCISION 

Indications.  This  is  the  best  method  we  have  for  dealing  with 
annular  strictures  of  the  linear  variety  when  situated  well  within  reach 
of  the  finger,  i.e.  anywhere  below  the  peritoneal  reflection. 

Operation.  The  patient  being  in  the  lithotomy  position,  the 
sphincter  should  be  forcibly  dilated.  The  left  index-finger  is  then  passed 
up  to  or  through  the  stricture,  carrying  with  it  a  probe-pointed  straight 
bistoury;  and  three  or  four  limited  incisions  are  made  through  the 
stricture,  dorsally,  bilaterally,  and  even  anteriorly.  A  sheathed  Todd's 
dilator  is  then  introduced,  and  the  blades  expanded  to  the  requisite 
extent,  i.e.  in  most  cases  sufficiently  to  permit  the  introduction  of  a 
No.  10  conical  rectal  bougie;  and  the  operation  is  completed  by  the  in- 
sertion of  a  No.  8  or  9  hollow  vulcanite  tube  with  a  flange  (see  Fig. 
60).  This  maintains  dilatation,  arrests  bleeding  by  pressure,  discloses 
concealed  haemorrhage  if  present,  and  permits  the  passage  of  flatus.  It 
should  be  retained,  if  possible,  for  at  least  forty-eight  hours.  As  a  rule 
but  little  bleeding  takes  place  at  this  operation;  but,  if  the  bleeding  should 
be  at  all  severe,  any  bleeding  vessels  should  be  secured  and  tied :  should 
this  not  be  possible,  such  bleeding  can  be  arrested  by  firmly  plugging 
with  gauze  strips,  using  the  vulcanite  tube  as  a  point  d'appui.     This 
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operation  is  particularly  fitting  for  low-lying  strictures  of   traumatic 
origin,  such  as  sometimes  follow  an  operation  for  haemorrhoids. 

After-treatment.  This  consists  in  the  daily  passage  of  a  bougie, 
and  irrigation  with  some  antiseptic  fluid  through  the  bivalve  speculurc, 
until  the  wounds  have  healed.  The  passing  of  the  bougie  may  then 
take  place  at  increasing  intervals. 


INTERNAL  PROCTOTOMY 

Indications.  It  should  be  employed  in  strictures  higher  up  the 
rectum,  when  of  an  annular  or  limited  tubular  form. 

Operation.  This  is  really  a  similar  operation  to  the  foregoing; 
but  one  incision  only  is  made,  in  the  mid-line  dorsally.  This  incision 
should  cut  through  the  whole  thickness  of  the  stricture.  The  steps  of 
the  operation,  and  the  after-treatment,  are  the  same  as  above  detailed: 
except  only  that  to  avoid  the  locking-up  of  secretions  in  a  large  and 
deep  incision  it  is  as  well  not  to  rely  upon  forcible  dilatation  of  the  anus, 
but  to  substitute  a  subcutaneous  division  of  the  external  sphincter.  In 
this  operation,  if  bleeding  be  not  sufficiently  arrested  by  the  vulcanite 
tube,  the  addition  of  tampons  of  gauze  will  usually  prove  effectual. 

EXTERNAL  PROCTOTOMY 

Indications.  Where  there  is  a  considerable  quantity  of  inflam- 
matory thickening  surrounding  the  strictured  portion  of  the  bowel. 

Operation.  The  strictured  part  of  the  bowel  is  divided  longi- 
tudinally through  a  dorsal  skin  incision,  the  patient  being  in  the  left 
semi-prone  position.  If  necessary,  the  coccyx  and  even  the  lower  seg- 
ment of  the  sacrum  may  first  be  excised.  The  strictured  bowel  is  then 
freely  divided  by  a  longitudinal  incision  in  the  middle  line.  Buried 
chromic  catgut  sutures  are  then  passed  through  the  superficial  layers 
of  the  gut,  the  wound  in  the  bowel  closed  longitudinally,  and  the  skin 
w^ound  closed,  with  provision  for  drainage.  In  this  way,  the  cicatricial 
tissue  which  forms  the  stricture  is  left  ununited.  A  drainage  tube 
should  be  inserted  through  the  anal  canal,  and  retained  there,  to  pro- 
vide for  the  escape  of  flatus  and  discharges. 

Results.  The  only  drawback  to  this  operation  is  that  a  f^wrai 
fistula  is  often  the  result,  which  may  necessitate  a  plastic  operation  for 
its  closure.  Its  advantages  are  that  the  sphincter  is  not  divided,  and 
that,  the  wound  being  open,  haemorrhage  is  easily  controlled. 
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COMPLETE  LONGITUDINAL  DIVISION   (LINEAR  PROCTOTOMY) 

Indications.  This  operation  is  suitable  for  a  long  tubular  stric- 
ture, extending  from  the  anal  canal  upwards  for  even  3  or  4  inches, 
especially  for  cases  complicated  by  fistulae. 

Operation.  The  patient  being  placed  in  the  lithotomy  position, 
the  operator  passes  his  left  forefinger  as  far  as  possible  into  the  rectum, 
through  the  stricture  if  this  be  permeable,  and  if  not,  as  far  as  its  com- 
mencement. A  curved  sharp-pointed  bistoury  is  introduced  along  the 
finger,  and  the  edge  is  then  turned  towards  the  sacrum.  The  point  is 
made  to  transfix  the  bowel,  if  possible  above  the  stricture,  and  is  iDrought 
out  through  the  skin  at  the  tip  of  the  coccyx,  all  the  intervening  tissues 
being  thus  divided.  If  the  upper  part  of  the  stricture  has  escaped 
division,  the  edges  of  the  wound  should  be  held  apart  with  retractors 
and  the  division  completed  with  knife  or  scissors,  under  the  guidance 
of  both  finger  and  eye.  Thus  a  triangular  gap  is  made  with  the  apex 
above  and  the  base  below.  After  all  bleeding  has  been  stopped,  the 
wound  is  well  flushed  with  i  in  2,000  perchloride  of  mercury  lotion 
and  packed  with  gauze  after  the*  insertion  of  the  rectal  tube.  There 
need  be  no  fear  of  severe  haemorrhage,  provided  that  the  incision  be  made 
in  the  median  line.  If,  however,  any  bleeding  should  occur  which  can- 
not be  arrested  in  the  ordinary  way,  the  tube  and  strips  of  gauze  should 
be  inserted  as  before  described. 

After-treatment.  The  wound  must  be  syringed  night  and 
morning  with  a  non-poisonous  antiseptic  solution  and  lightly  packed  with 
cyanide  gauze. 

Dilatation  by  means  of  bougies  must  be  persisted  in  for  a  consider- 
able time  after  this  and  the  above  operations,  or  re-contraction  will  take 
place. 
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CHAPTER  I 

OPERATIONS  FOR  THE  REMOVAL  OF  TUBERCULOUS 
CERVICAL  GLANDS 

In  performing  operations  for  tuberculous  disease  of  the  cervical 
glands  an  intimate  knowledge  of  the  anatomy  of  the  neck  is  all-impor- 
tant. If  the  operator  knows  exactly  where  to  expect  each  anatomical 
structure  before  it  is  exposed,  he  will  know  when  he  may  use  the  knife 
freely,  and  when  he  must  use  it  cautiously.  When  all  the  group  of 
glands  which  go  to  form  the  deep  cervical  chain  are  involved  the  opera- 
tion is  necessarily  a  tedious  and  arduous  one,  and  whether  it  occupies 
two  hours  or  only  one  will  depend  very  largely  on  the  anatomical  knowl- 
edge of  the  operator.  Lack  of  this  knowledge  is  often  responsible  for 
unnecessary  injury  to  important  structures,  for  recurrence — due  to  in- 
complete removal  of  the  disease — in  short,  for  bringing  into  discredit 
an  operation  which  is  performed  too  seldom  rather  than  too  frequently, 
and  which,  moreover,  is  often  too  long  postponed.  It  must  be  remem- 
bered, too,  that  the  disease  is  generally  much  more  extensive  than  the 
clinical  appearances  might  lead  one  to  suppose.  The  operation  is  by  no 
means  of  the  minor  nature  which  the  patient  is  unfortunately  often  led 
to  believe.  Besides  the  glands  which  are  visibly  and  palpably  enlarged 
there  are  almost  invariably  others  situated  more  deeply,  which,  although 
smaller,  are  nevertheless  diseased. 

SURGICAL  ANATOMY 

Before  proceeding  to  describe  the  various  operations  for  the  re- 
moval of  tuberculous  cervical  glands  it  will  be  necessary  to  refer  shortly 
to  the  anatomy  of  the  various  groups  of  glands,  and  to  their  relations  to 
the  more  important  structures  which  have  to  be  dealt  with  in  the  course 
of  the  operation.  Each  group  receives  its  lymphatics  from  definite 
regions,  and  by  noting  the  position  of  the  glands  first  involved  the 
peripheral  source  of  infection  can  often  be  discovered.  The  spread  of 
the  disease  from  one  glandular  group  to  another  is  due  to  the  fact  that 
the  efferent  lymphatics  from  one  group  form  part  of  the  aflferent  ves- 
sels going  to  the  group  situated  proximal  to  it;  hence  the  disease  may 
spread  so  as  to  involve  the  entire  deep  cervical  chain. 

The  following  short  account  of  the  topography  of  the  glandular 
groups  and  the  areas  which  drain  into  them  is  founded  mainly  on  the 
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work  of  Delamere,  Poirier,  and  Cuneo.  According  to  these  authors,  the 
glands  of  the  head  and  neck  are  arranged  into  two  main  systems;  the  one 
forms  a  circular  chain  at  the  junction  of  the  head  and  neck,  while  the 
other  consists  of  a  right  and  left  vertical  chain,  each  of  which  descends 
under  the  sterno-mastoid  and  accompanies  the  internal  jugular  vein  from 
the  base  of  the  skull  to  the  root  of  the  neck. 

The  pericervical  glandular  circle  is  made  up  of  the  following  groups, 
placed  in  the  following  order  from  before  backwards;  the  submental, 
the  submaxillary,  the  parotid,  the  mastoid,  and  the  occipital. 

The  submental  glands  lie  on  the  mylo-hyoid  muscle  between  the  an- 
terior bellies  of  the  digastric  muscles.  Sometimes  they  lie  nearer  the 
hyoid  bone,  and  when  in  the  latter  situation  they  are  referred  to  as 
the  suprahyoid  glands.  They  receive  their  lymphatics  from  the  skin 
of  the  lower  lip  and  chin,  and  from  the  mucous  membrane  of  the  *tip  of 
the  tongue  and  the  anterior  part  of  the  floor  of  the  mouth.  When 
tuberculous,  they  are  rarely  alone  involved;  more  frequently  they  are 
diseased  along  with  the  submaxillary  glands.  Their  efferent  vessels 
drain  to  the  anterior  group  of  the  upper  deep  cervical  glands  on  both 
sides  of  the  neck;  hence  it  is  not  uncommon  to  find  the  glands  in  both 
carotid  triangles  diseased  secondary  to  the  submental  glands. 

The  submaxillary  glands  are  confined  to  the  digastric  triangle.  Like 
the  preceding  group  they  lie  beneath  the  general  envelope  of  cervical 
fascia.  Those  in  front  and  behind  the  submaxillary  gland  are  tucked 
up  under  cover  of  the  mandible,  the  posterior  set  being  closely  related 
to  the  facial  artery  and  to  the  junction  of  the  facial  with  the  anterior 
division  of  the  temporo-maxillary  (posterior  facial)  vein.  For  practical 
purposes,  we  must  consider,  along  with  the  submaxillary  group,  the 
gland  which  lies  on  the  outer  aspect  of  the  mandible  in  close  contact 
with  the  facial  artery.  The  submaxillary  glands  receive  their  aflferent 
vessels  from  the  anterior  part  of  the  face  including  the  inner  half  of  the 
conjunctiva  and  orbit,  from  the  nose,  from  the  mucous  membrane  of 
the  mouth  including  the  teeth  and  gums,  and  from  the  anterior  part  of 
the  tongue.  The  efferent  vessels  drain  into  the  same  glands  as  the 
submental. 

Of  the  parotid  lymphatic  glands  one  or  two  (preauricular)  lie  just 
in  front  of  the  tragus,  immediately  beneath  the  parotid  fascia.  A 
number  of  others  are  scattered  through  the  substance  of  the  gland; 
they  are  separated  from  the  submaxillary  fymphatic  glands  by  the  stylo- 
maxillary  ligament.  Along  with  these  intraparotid  glands  are  to  be 
included  a  small  group  known  as  the  superficial  cervical  or  subauricular 
glands.  These  form  a  short  chain  which  lies  along  the  anterior  border 
of  the  sterno-mastoid  in  contact  with  the  commencement  of  the  external 
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jugular  vein;  when  enlarged  they  form  a  swelling  immediately  below 
the  auricle  and  fill  up  the  space  between  the  jaw  and  the  mastoid  process 


Fig.  79.  Tuberculous  Glands  removed  from  the  Left  Side  of  the  Neck 
OF  A  Female  aged  Twenty-three.  The  mass  was  excised  through  two  oblique 
incisions,  an  upper  and  a  lower.  A  similar  mass  was  removed  from  the  right 
side  of  the  neck  by  the  J -shaped  incision  shown  in  Fig.  82.  a,  The  superficial 
cervical  (subauricular)  group;  b,  The  upper  anterior  group,  the  gland  indicated 
by  the  X  being  the  tonsillar  lymphatic  gland;  c,  The  upper  posterior  group; 
D,  The  lower  anterior  group;  the  subsidiary  cluster  indicated  by  the  *  lay  in 
front  of  the  vertebral  vein  in  close  relation  to  the  thoracic  duct,  from  which  it 
was  separated;  e,  The  lower  posterior  (supraclavicular)  group,  the  tail-like 
postero-inferior  projection  of  which  dipped  under  the  trapezius  and  clavicle  and 
lay  upon  the  upper  digitation  of  the  serratus  magnus. 
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(see  Fig.  79,  a).  The  parotid  lymphatic  glands  receive  their  efferent 
lymphatics  from  the  outer  and  middle  ear;  from  the  skin  of  the  frontal, 
parietal,  and  temporal  regions;  from  the  eyelids,  and  probably  also  from 
the  nasal  fossae.  Their  efferent  vessels  descend  to  the  deep  cervical 
glands.  When  the  superficial  and  deep  parotid  glands  are  the  first  group 
to  become  tuberculous,  the  primary  source  of  infection  will  generalh' 
be  found  to  be  in  the  middle  ear.  The  anatomical  structures  of  impor- 
tance which  have  to  be  dealt  with  in  removing  the  parotid  lymphatic 
glands  are:  the  facial  nerve,  especially  its  cervico- facial  division,  the 
temporo-maxillary  (posterior  facial)  and  external  jugular  veins,  and 
the  external  carotid  artery;  the  latter  can  generally  be  avoided,  but  the 
veins,  which  are  more  superficial,  must  be  divided. 

The  mastoid  and  suboccipital  glands  need  not  be  specially  referred 
to,  as  they  are  comparatively  rarely  tuberculous. 

By  the  term  deep  cerzncal  glands  is  included  a  broad  chain  of  l\Tnph 
nodes  which  is  closely  related  to  the  internal  jugular  vein,  and  which 
stretches  from  the  transverse  process  of  the  atlas  to  the  root  of  the  neck. 
The  chain  is  in  reality  made  up  of  subsidiary  glandular  groups,  each  of 
which  receives  its  lymphatics  from  fairly  well-defined  areas.  As  already 
mentioned,  the  different  groups  are  connected  to  one  another  by  inter- 
vening lymphatic  vessels. 

In  the  first  place,  the  chain  may  be  divided  into  an  upper  and  a  lower 
portion,  the  former  situated  above  the  level  of  the  anterior  belly  of  the 
omo-hyoid  muscle,  the  latter  below  it.  Each  of  these  divisions  is  again 
subdivided  into  an  anterior  and  a  posterior  chain. 

Of  the  four  groups,  the  upper  anterior  (see  Fig.  79,  b)  is  the  most 
important,  as  it  is  here  that  the  disease  first  manifests  itself  in  the  vast 
majority  of  cases.  The  reason  for  this  predilection  is  due  to  the  fact 
that  this  group  of  glands,  in  addition  to  receiving  efferent  lymphatics 
from  the  glands  of  the  circular  chain,  receives  also  lymphatics  directly 
from  the  naso-pharynx,  including  the  faucial  and  pharyngeal  tonsils — 
structures  which  are  now  known  to  provide  the  chief  portals  of  entrance 
through  which  the  tubercle  bacilli  reach  the  efferent  lymphatics.  Wood, 
of  Philadelphia,  has  succeeded  in  tracing  the  lymphatics  from  the  tonsils 
directly  into  one  of  the  glands  of  this  group,  namely,  that  situated  a 
little  below  the  angle  of  the  jaw,  under  cover  of  the  anterior  border  of 
the  sterno-mastoid  immediately  below  the  posterior  belly  of  the  digastric. 
The  relations  of  the  deep  surface  of  this  gland  are  important.  It  lies 
upon  the  anterior  surface  of  the  internal  jugular,  in  the  angle  between  it 
and  the  common  facial  vein.  It  plays  such  an  important  role  in  tuber- 
culous adenitis  that  Wood  has,  very  properly,  suggested  that  it  should 
be  specified  as  the  tonsillar  lymphatic  gland.     In  the  great  majority  of 
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cases  it  is  the  first  gland  in  the  neck  to  show  signs  of  tuberculous  en- 
largement. With  the  assistance  of  Mr.  Scott  Carmichael,  the  writer 
has  removed  and  examined  the  tonsils  in  fifty  consecutive  cases  in  which 
this  gland  was  tuberculous.  Distinct  histological  evidence  of  tubercle 
was  found  in  seven  out  of  the  fifty  cases  (i4J^). 

When  the  upper  anterior  deep  cervical  glands  become  enlarged  they 
form  a  swelling  which  projects  from  beneath  the  sterno-mastoid  for- 
wards into  the  carotid  division  of  the  anterior  triangle.  The  mass  soon 
becomes  adherent  to  the  general  envelope  of  deep  cervical  fascia,  and 
if  the  disease  be  allowed  to  run  its  course  the  latter  becomes  perforated, 
with  the  result  that  a  subcutaneous  tuberculous  abscess  soon  develops. 
By  excising  the  glands  before  they  become  adherent  to  the  fascia,  not 
only  are  they  easily  shelled  out,  but  the  fascia  itself  may  be  preserved 
and  sutured  so  as  to  prevent  stretching  of  the  cicatrix.  The  glands  are 
also  liable  to  become  adherent  to  the  digastric  muscle  and  to  the  stylo- 
maxillary  ligament;  the  latter  structure  separates  them  from  the  sub- 
maxillary lymphatic  glands.  The  most  important  adhesions,  however, 
from  the  operator's  point  of  view,  are  to  the  common  facial  and  internal 
jugular  veins. 

Below  the  tonsillar  lymphatic  gland  the  infection  generally  tapers  off 
by  the  development  of  a  few  small  tuberculous  glands  which  extend 
down  the  antero-external  aspect  of  the  internal  jugular,  as  far  as  where 
it  is  crossed  by  the  omo-hyoid  muscle.  While  the  majority  of  these 
glands  are  situated  outside  the  carotid  sheath,  one  or  two  are  not  in- 
frequently found  between  the  sheath  and  the  wall  of  the  vein.  The 
carotid  sheath  is  not  always  such  a  definite  structure  as  the  anatomical 
textbooks  would  lead  us  to  suppose. 

The  upper  posterior  group  (see  Fig.  79,  c)  of  deep  cervical  glands 
lies  postero-external  to  the  internal  jugular  upon  the  origins  of  the 
splenius  and  the  levator  anguli  scapulae  muscles.  They  are  smaller  in 
size  than  the  anterior  group,  but  when  enlarged  they  may  form  a  swell- 
ing which  projects  across  the  posterior  triangle  as  far  as  the  trapezius. 
They  are  embedded  in  a  quantity  of  fibro-fatty  tissue  which  supports 
the  spinal  accessory  nerve  and  the  cervical  plexus.  When  these  glands 
are  tuberculous  the  spinal  accessory  nerve  lies  either  superficial  to  the 
mass  or  more  frequently  traverses  it.  Wood  has  succeeded  in  demon- 
strating that  the  lymphatics  from  the  pharyngeal  tonsil,  after  piercing 
the  posterior  wall  of  the  pharynx,  pass  downwards  and  outwards  be- 
hind the  sheath  of  the  great  vessels  to  enter  the  glands  situated  deeply, 
just  below  the  tip  of  the  mastoid  process.  This  important  anatomical 
fact  serves  to  explain  how  it  is  that  these  glands  are  so  frequently  in- 
volved along  with  the  upper  anterior  group. 


172  OPERATIONS  OX  TUBERCULOUS  GLANDS 

In  aggravated  cases  of  tuberculous  cervical  adenitis,  the  infection 
spreads  downwards  as  far  as  the  root  of  the  neck  so  as  to  involve  both 
lower  groups  of  the  chain.  The  lower  anterior  group  (see  Fig.  79,  d) 
forms  a  somewhat  narrow  chain  which  is  continued  down  the  outer  as- 
pect of  the  internal  jugular  as  far  as  its  junction  with  the  subclavian. 
Above  the  level  of  the  omo-hyoid  this  chain  is  continuous  with  the 
upper  anterior  jugular  group,  w^hile  below  it  comes  into  relation  with 
the  superior  mediastinal  glands.  External  to  the  jugular  these  glands 
lie  upon  the  scalenus  anticus  (anterior)  and  the  phrenic  nerve.  W'hen 
diseased,  the  upper  as  well  as  the  lower  internal  group  of  the  deep 
cervical  chain  dip  between  the  internal  jugular  and  the  prevertebral 
fascia,  and  when  this  occurs  to  an  unusual  degree  the  internal  jugular 
vein  may  be  pushed  forward  so  as  to  occupy  a  much  more  superficial 
position  than  normal.  Although  the  glands  which  form  this  lower 
internal  group  receive  lymphatics  directly  from  the  larynx,  trachea, 
oesophagus,  and  thyreoid  gland,  they  are  much  more  frequently  infected 
by  extension  of  the  disease  from  the  glands  above  rather  than  sec- 
ondarily to  the  organs  above  mentioned. 

The  lower  posterior  group  (see  Fig.  79,  e)  of  deep  cervical  glands  are 
continuous  above  with  the  upper-posterior  group.  Like  the  upper  pos- 
terior group,  they  lie  altogether  behind  the  internal  jugular  vein,  upon 
the  levator  anguli  scapulae,  the  scalenus  medius,  and  the  brachial  plexus. 
The  lowest  glands  of  the  group,  viz.  the  supraclavicular,  are  subdi- 
vided into  a  superficial  and  deep  cluster  by  the  omo-hyoid  muscle  and 
the  middle  layer  of  deep  cervical  fascia. 

GENERAL   CONSIDERATIONS  IN   THE  TECHNIQUE 

Before  describing  the  technique  of  the  individual  operations  for  the 
removal  of  tuberculous  cervical  glands  it  may  be  well  to  draw  attention 
in  the  first  place  to  certain  general  considerations. 

The  skin  incision  should  not  be  unnecessarily  long,  but  at  the  same 
time  it  should  be  long  enough  to  give  proper  access  to  the  disease.  Suit- 
able retractors  should  be  freely  used;  it  is  therefore  an  advantage  to 
have  a  third  assistant. 

As  far  as  possible  the  incisions  should  be  made  parallel  to  the  natural 
creases  and  lines  of  cleavage  of  the  skin,  as  the  cicatrices  which  result 
from  them  show  little  or  no  tendency  to  stretch,  whereas  those  placed 
vertically  are  very  liable  to  do  so.  If  it  be  necessary  to  make  a  vertical 
incision  it  should  be  kept  as  far  back  as  possible.  The  deep  fascia  should 
not  be  removed  if  it  can  be  avoided;  by  suturing  it  either  independently 
with  catgut,  or  along  with  the  skin  and  platysma,  it  helps  to  prevent 
broadening  of  the  cicatrix. 
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When  the  glands  form  a  continuous  chain  or  a  nodular  cluster,  they 
should  be  removed  as  far  as  possible  en  masse.  The  knife  should  be 
carried  well  down  on  to  the  glands,  and  in  dissecting  them  out  it  should 
be  kept  close  to  them.  When  loose  connective  tissue  intervenes  between 
the  glands  and  the  surrounding  structures,  blunt  dissection  may  be  em- 
ployed. This  may  be  carried  out  either  with  the  finger,  with  gauze,  or 
by  the  aid  of  special  instruments,  such  as  Kocher's  *  Kropf  sonde '  and 
C.  H.  Mayo's  dissecting  scissors.  The  handle  of  the  knife  is  rather  a 
clumsy  instrument  for  the  purpose.  If  Cheyne's  dissector  be  employed 
it  should  be  made  with  the  curved  end  set  back  so  that  its  extremity  is 
in  a  line  with  the  handle.  When,  however,  the  glands  are  more  or  less 
fixed  and  adherent  they  can  be  removed  much  more  rapidly  and  safely 
by  clean  dissection  with  a  well-sharpened  knife,  the  edge  of  which  should 
be  kept  directed  towards  the  glands.  The  more  experienced  the  operator, 
the  less  will  he  have  recourse  to  blunt  dissection.  The  writer  would 
caution  the  inexperienced  operator  against  drawing  forward  the  glands 
and  cutting  blindly  behind  them  with  blunt-pointed  scissors;  by  this 
procedure  either  the  common  facial  vein  or  the  internal  jugular  is  very 
liable  to  be  injured. 

The  forceps  which  are  used  for  application  to  the  glands  during 
the  dissection  should  possess  toothed  extremities.  The  writer  prefers 
those  introduced  by  Mr.  Leedham  Green.  When  it  is  necessary  to  make 
more  traction  on  the  glands  the  operator  may  use  Kocher's  toothed 
artery  forceps  or  one  of  the  various  forms  of  tissue-grip  forceps. 
Fenestrated  forceps,  specially  made  for  the  purpose,  are  sometimes 
helpful,  but  when  the  glands  are  caseous  they  are  very  liable  to  be 
ruptured. 

The  assistant  should  keep  the  wound  as  dry  as  possible  during  the 
course  of  the  operation,  as  it  is  important  that  the  operator  should  see 
exactly  what  he  is  doing.  The  bleeding  is  distinctly  less  under  chloro- 
form anaesthesia  than  under  ether,  but  unfortunately  toxic  after-effects 
are  much  more  liable  to  occur  after  the  use  of  the  former  drug.  If  ether 
be  used  the  head  and  shoulders  should  be  elevated  so  as  to  prevent  venous 
engorgement.  With  chloroform,  on  the  other  hand,  the  patient  may  be 
kept  horizontal,  with  the  field  of  operation  opened  out  by  allowing  the 
head  to  fall  back  over  a  small  sand-bag  placed  behind  the  neck. 

Drainage.  The  cervical  glands  cannot  be  removed  without  the  divi- 
sion of  many  of  the  main  lymphatic  vessels  of  the  neck.  Hence  a  con- 
siderable quantity  of  lymph  is  mixed  with  the  blood-stained  exudate; 
indeed,  it  occasionally  happens  that  the  former  is  so  abundant  as  to 
amount  almost  to  lymphorrhoea.  It  is  advisable,  therefore,  to  leave  the 
drainage  tube  in  position  for  three  days.    Except  when  the  wound  is  iv 
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the  posterior  triangle,  it  is  generally  better  to  bring  the  tube  out  through 
a  special  opening  behind  the  sterno-mastoid  rather  than  at  the  main 
wound,  and  it  is  advisable  to  stitch  the  tube  to  the  skin  rather  than  to 
transfix  it  with  a  safety-pin — the  latter  prevents  the  tube  from  slipping 
into  the  wound,  but  it  does  not  prevent  it  from  slipping  out.  The  length 
and  direction  of  the  tube  should  be  so  arranged  that  it  does  not  press 
on  the  internal  jugular  vein.  Instead  of  a  rubber  tube  some  surgeons 
prefer  to  use  a  cigarette  drain  of  gutta-percha  tissue,  or  several  strands 
of  silkworm-gut. 

Closure  of  the  wound.  The  suturing  of  the  wound  is  a  very  impor- 
tant part  of  the  operation,  especially  from  the  patient's  point  of  view, 
as  the  cosmetic  result  depends  a  good  deal  on  the  care  with  \vhich  it  is 
done.  To  avoid  the  scars  of  the  needle-punctures,  some  surgeons  prefer 
to  close  the  wound  by  means  of  a  subcuticular  suture,  but  if  horsehair 
(or  fine  silkworm-gut)  be  used,  and  introduced  with  a  fine  needle,  the 
cicatrices  left  by  the  skin-punctures  become  practically  invisible.  T!ie 
writer  prefers  interrupted  sutures  to  a  continuous  one,  as  the  depth  of 
the  former  can  be  varied  more  easily,  and,  moreover,  they  allow  a  certain 
amount  of  blood-stained  serum  to  escape  between  them.  The  deep  fascia 
may  be  brought  together  separately  with  catgut,  or  it  may  be  sutured 
with  silkworm-gut  along  with  the  skin  and  platysma.  Superficial  horse- 
hair sutures  are  introduced  between  the  main  sutures  so  as  to  bring 
about  very  accurate  apposition  of  the  skin  edges  and  prevent  their  in- 
version by  the  platysma.  The  disadvantage  of  applying  a  continuous 
suture  while  the  edges  of  the  wound  are  put  on  the  stretch  by  a  hook 
introduced  at  each  extremity  is,  that  when  the  hooks  are  removed  the 
wound  shortens,  with  the  result  that  the  stitch  is  slackened  and  the  skin 
edges  are  very  liable  to  become  inverted.  It  is  important  to  see  that  the 
head  is  brought  into  the  natural  position  while  the  wound  is  being 
closed,  otherwise  its  edges  will  not  fit  accurately. 

The  dressing.  In  dressing  the  wound  an  abundance  of  sterilized 
gauze  should  be  used,  partly  on  account  of  the  copious  wound  exudate, 
and  partly  with  the  object  of  allowing  the  bandage  to  be  firmly  applied. 
Moreover,  the  dressing  should  extend  far  beyond  the  wound  in  all  di- 
rections, and  the  bandage  should  include  the  chest  as  well  as  the  head  and 
neck.  When  the  wound  involves,  or  extends  down  to,  the  root  of  the 
neck,  care  should  be  taken  to  see  that  the  front  and  back  of  the  shoulder 
are  well  covered. 

After-treatment.  As  regards  the  after-treatment,  it  is  well  to  keep 
the  patient  recuml)ent  for  a  few  days  with  head  and  shoulders  slightly 
elevated.  There  is  often  some  pain  on  swallowing  for  a  day  or  two,  and 
during  this  time  solid  food  may  have  to  be  withheld.     As  a  rule,  it  i> 
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better  not  to  remove  the  stitches  until  the  seventh  day,  and  after  doing  so 
collodion  may  be  applied  to  prevent  the  cicatrix  from  stretching. 

EXCISION  OF  THE  ANTERIOR  GROUP  OF  UPPER  DEEP 
CERVICAL  GLANDS 

This  may  be  regarded  as  the  typical  operation  for  the  early  stage  of 
disease  of  the  deep  cervical  glands.  The  incision  (see  Fig.  80,  b)  ex- 
tends in  a  line  from  the  tip  of  the  mastoid  process  either  to  the  hyoid 
bone  or  the  pomum  Adami,  de- 
pending on  the  extent  to  which 
the  disease  has  extended  down- 
wards along  the  internal  jugular 
vein.  The  advantage  of  this  in- 
cision over  one  parallel  to  the  an- 
terior border  of  the  sterno-mas- 
toid  is  that  it  lies  parallel  to  the 
natural  creases  and  lines  of  cleav- 
age of  the  skin  (Kocher) ;  the  re- 
sulting cicatrix,  therefore,  shows 
no  tendency  to  stretch.  The  more 
the  incision  approaches  the  ver- 
tical the  greater  is  its  tendency  to 
stretch.  The  length  of  the  cica- 
trix should  be  proportional  to  the 
size  of  the  glandular  mass.  The 
inexperienced  operator  generally 
adds  to  his  difficulties  by  making 
the  incision  too  small;  it  is  only 
the  more  experienced  who  should 
try  to  reduce  the  incision  to  a 
minimum. 

The  upper  part  of  the  external 
jugular  vein  and  the  great  auricu- 
lar nerve,  which  lies  immediately 
behind    it,    are    exposed    at    the 


Fig.  80.  Incisions  for  Removal  of 
THE  Cervical  Glands,  a,  Incision  for 
removal  of  the  submaxillary  glands; 
B,  Incision  for  removal  of  the  anterior 
group  of  the  upper  deep  cervical  glands; 
c,  Incision  when  the  disease  in  the  lower 
part  of  the  posterior  triangle  is  very 
extensive;  d,  Incision  for  removal  of 
the  glands  from  the  lower  part  of  the 
posterior  triangle  in  ordinary  cases. 
The  incision  c  or  d  may  be  used  in  con- 
junction with  B  when  the  entire  vertical 
chain  of  deep  cervical  glands  is  involved. 


Upper  end  of  the  wound.  The 
former  is  divided  between  forceps,  and  it  may  be  necessary  also  to 
divide  the  nerve.  In  reflecting  the  flaps,  the  operator  should  keep 
close  to  the  deep  fascia  so  as  to  include  the  platysma  and  the  whole 
thickness  of  the  superficial  fascia.  The  deep  fascia  is  divided  along  the 
anterior  border  of  the  sterno-mastoid,  and  the  latter  is  then  freed 
and  dissected  backwards  oflf  the  glands  until  the  spinal  accessory  nerve 
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is  exposed.  The  nerve  is  accompanied  by  the  superior  sterno-inastoid 
artery,  a  branch  of  which  is  generally  divided  before  the  nerve  is  actually 
exposed,  so  that  the  operator  is  warned  of  its  close  proximity.  The 
nerve  is  freed  by  slitting  up  the  fascia  which  forms  the  posterior  layer 
of  the  sheath  of  the  sterno-mastoid.  The  superficial  aspect  of  the 
glandular  mass  is  laid  bare  by  dividing  the  cervical  fascia  which  roofs 
over  the  carotid  division  of  the  anterior  triangle  in  front  of  the  stemo- 
mastoid.  The  glands  are  then  seized  with  forceps  and  drawn  forwards 
so  as  to  facilitate  their  separation  from  the  deeper  sutures.  The  best 
way  to  avoid  injury  to  the  common  facial  and  internal  jugular  veins  is 
to  keep  the  edge  of  the  knife  directed  towards  the  glands. 

It  is  a  matter  of  no  great  importance  whether  the  glands  be  freed 
from  above  downwards  or  from  below  upwards.  It  will  generally  be 
found  most  convenient  to  begin  the  deeper  part  of  the  dissection  at 
whichever  edge  of  the  mass  is  most  accessible,  as  each  structure  exposed 
is  a  guide  to  the  position  of  those  adjacent  to  it.  When  the  deep  dissec- 
tion is  begun  anteriorly,  almost  the  first  structure  of  importance  which  is 
encountered  is  the  common  facial  vein,  to  which  the  tonsillar  lymphatic 
gland  is  generally  more  or  less  adherent.  At  the  upper  part  of  the 
mass  is  the  lower  part  of  the  parotid,  the  deep  landmark  being  the 
posterior  belly  of  the  digastric,  immediately  below  which  is  the  internal 
jugular  vein  covered  by  its  sheath.  If  it  be  decided  to  dissect  the  glands 
off  the  jugular  from  below  upwards,  the  latter  should  be  deliberately 
exposed  below  the  diseased  glands.  For  this  purpose  the  lower  edge  of 
the  wound  must  be  well  retracted  so  that  the  deep  cervical  fascia  may 
be  divided  as  low  down  as  possible.  If  the  glands  be  not  adherent  to 
the  sheath  of  the  internal  jugular,  their  separation  is  a  simple  matter. 
The  methods  of  dealing  with  the  vein  when  the  glands  are  adherent  will 
be  referred  to  later. 

Having  freed  the  glands  from  the  common  facial  and  internal 
jugular  veins,  the  latter  is  retracted  forwards  and  the  small  glands  be- 
hind and  external  to  it  are  removed;  they  are  situated  deeply  on  the 
origins  of  the  splenius  and  levator  anguli  scapulae  muscles.  To  remove 
them  the  sterno-mastoid  is  retracted  well  backwards  and  the  spinal  acces- 
sory nerve  is  hooked  aside.  These  glands,  though  small,  are  frequently 
tuberculous,  and  failure  to  remove  them  is  often  responsible  for  recur- 
rence of  the  disease. 

All  bleeding  having  been  carefully  arrested,  a  small  rubber  drainage 
tube  is  drawn  through  a  puncture  opening  made  at  the  posterior  margin 
of  the  sterno-mastoid  opposite  the  lowest  part  of  the  wound.  The  tube 
should  be  directed  upwards  and  inwards  from  the  opening,  and  care 
should  be  taken  to  see  that  it  does  not  press  on  the  jugular;  its  inner 
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extremity  should  reach  to  just  behind  the  vein.    The  suturing  and  after- 
treatment  of  the  wound  have  already  been  referred  to. 


Fig.  81.  The  Upper  Deep  Cervical  Glands.  Dissection  to  show  the  rela- 
tions of  the  various  anatomical  structures  met  with  in  excising  the  upper  deep 
cervical  glands  by  the  typical  oblique  incision  extending  from  the  posterior  border 
of  the  mastoid  process  to  the  upper  border  of  the  thyreoid  cartilage.  A  portion 
of  the  external  jugular  vein  has  been  resected  and  the  lower  part  of  the  parotid 
gland  has  been  hooked  upwards  to  show  the  inframandibular  branch  of  the 
facial  nerve;  the  anterior  border  of  the  sterno-mastoid  has  been  retracted  so  as 
to  expose  the  spinal  accessory  nerve  and  the  accompanying  superior  sterno- 
mastoid  vessels;  the  tonsillar  lymphatic  gland  is  well  seen,  occupying  the  angle 
between  the  common  facial  and  internal  jugular  veins;  the  process  of  deep  cer- 
vical fascia  has  been  split  to  show  the  submaxillary  salivary  gland,  a,  Sterno- 
mastoid;  B, B,  External  jugular  vein;  c,  Tonsillar  lymphatic  gland;  d,  Great 
auricular  nerve;  e,  Spinal  accessory  nerve  and  superior  sterno-mastoid  vessels; 
F.  Upper  posterior  deep  cervical  glands;  g,  Internal  jugular  vein;  h,  Upper  ante- 
rior deep  cervical  glands;  k,  Ramus  communicans  collo-mandibularis ;  l,  Com- 
mon facial  vein;  m,  Submaxillary  salivary  gland;  n,  Stylo-maxillary  ligament; 
o,  Platysma;  p,  Facial  vein;  q,  Inframandibular  branch  of  the  facial  nerve; 
R,  Anterior  tcmporo-maxillary  vein;  s,  Parotid  gland. 
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EXCISION  OF  BOTH  POSTERIOR  AND  ANTERIOR  GROUPS 
OF  UPPER  DEEP  CERVICAL  GLANDS 

Here  the  mass  extends  backwards  into  the  posterior  triangle  as  well 
as  forwards  in  front  of  the  sterno-mastoid.  By  pushing  the  tumour 
backwards  its  outline  will  be  seen  to  extend  upwards  as  far  as  the  tip 
of  the  mastoid  process  and  backwards  as  far  as  the  trapezius.  The 
lower  limit  of  the  tumour  generally  tails  off  into  a  chain  of  glands  which 
extends  for  a  variable  distance  under  and  behind  the  posterior  border 

of  the  sterno-mastoid.  When  the 
glands  are  large  and  softened,  the 
muscle  often  produces  an  oblique 
constriction  across  the  tumour. 

The  incision  which  has  been 
recommended  above  for  the  re- 
moval of  the  anterior  group  of 
glands,  even  if  carried  to  its  full 
length,  does  not  give  sufficient 
access  to  the  glands  which  occupy 
the  posterior  triangle.  A  long 
incision  parallel  to  the  sterno- 
mastoid  and  midway  between  its 
anterior  and  posterior  borders 
would  suffice,  but  the  resulting 
scar  would  be  conspicuous.  A 
very  satisfactory  plan  of  dealing 
with  such  a  mass  of  glands  is  to 
reflect  a  flap  downwards  and  for- 
wards off  the  tumour  by  means  of  an  inverted  J-shaped  incision.  The 
upper  Hmb  of  the  incision  extends  from  about  opposite  the  tip  of  the 
hyoid  bone  upwards  and  backwards  to  a  finger's  breadth  below  the  angle 
of  the  jaw ;  thence  in  a  curve  directed  across  the  upper  part  of  the  sterno- 
mastoid,  behind  which  it  descends  vertically  for  a  variable  distance, 
depending  on  the  extent  to  which  the  disease  has  extended  downwards. 
The  liighest  part  of  the  curve  reaches  to  just  below  the  tip  of  the  mastoid 
process.  The  descending  or  vertical  limb  is  generally  placed  at,  or  a 
little  in  front  of,  the  anterior  border  of  the  trapezius  (see  Fig.  82). 
The  great  advantage  of  this  incision  is  that  it  gives  free  access  to  the 
glands  in  both  triangles,  and  that  it  allows  the  anatomical  structures  in 
the  field  of  operation  to  be  clearly  exposed  to  view.  The  upper  limb  of 
the  incision  is  in  the  line  of  cleavage  of  the  skin,  and  leaves  therefore  a 
fine  cicatrix  in  the  direction  of  the  natural  creases  of  the  neck.      The 


Fig.  82.  Incision  for  Removal  of 
THE  Entire  Chain  of  Deep  Cervical 
Glands. 
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vertical  limb  is  far  enough  back  to  be  to  a  large  extent  hidden  from 
view.  The  only  conspicuous  part  of  the  incision  is  the  middle  portion 
which  is  curved  across  the  upper  part  of  the  sterno-mastoid.  In  cases 
in  which  the  cosmetic  result  is  a  matter  of  great  importance,  the  middle 
portion  of  the  incision  may  be  omitted,  but  in  this  case  the  anterior 
oblique  portion  of  the  incision  should  extend  back  to  the  tip  of  the 
mastoid  process,  while  the  posterior  incision  should  extend  up  to  a  little 
behind  the  root  of  the  same  process.  The  access  is,  of  course,  not  so 
free  as  it  is  by  the  flap  incision,  but  by  making  the  two  wounds 
communicate  under  the  sterno-mastoid,  the  disease  can  all  be  re- 
moved. 

The  steps  in  the  dissection  for  the  removal  of  the  anterior  group  of 
glands  are  the  same  as  above  described.  In  removing  the  posterior 
group  the  posterior  border  of  the  sterno-mastoid  is  freed,  after  which 
its  deep  surface  is  dissected  off  the  glands  and  the  muscle  is  retracted 
well  forwards.  Before  this  can  be  done  efficiently,  it  is  generally  neces- 
sary to  divide  the  posterior  fibres  of  the  muscle  just  below  their  inser- 
tion. While  the  edge  of  the  muscle  is  being  freed,  a  careful  search  is 
made  for  the  spinal  accessory  nerve,  which  becomes  superficial  about  the 
middle  of  the  posterior  border  of  the  muscle.  The  nerve  is  much  more 
liable  to  be  injured  after  rather  than  before  it  has  pierced  the  muscle. 
When  the  nerve  has  been  found,  it  should  be  freed  in  both  directions  so 
that  it  may  be  hooked  either  upwards  or  downwards  as  may  be  required. 
Behind  the  sterno-mastoid  it  is  generally  superficial  to  the  glands,  while 
before  it  pierces  the  muscle  it  frequently  traverses  them.  Having  freed 
and  retracted  the  sterno-mastoid  and  the  spinal  accessory,  the  next 
step  is  to  define  the  posterior  limit  of  the  mass,  and  then  to  dissect  it 
from  behind  forwards  off  the  splenius  and  levator  anguli  scapulae 
muscles  until  the  posterior  aspect  of  the  internal  jugular  is  exposed.  In 
doing  this  the  knife  may  be  carried  boldly  down  to  the  muscles,  as,  apart 
from  the  spinal  accessory  nerve,  there  are  no  structures  to  be  avoided. 
Not  infrequently  the  glands  will  be  found  to  have  pushed  their  way 
into  the  septum  between  the  splenius  and  the  levator  anguli  scapulae 
muscles.  The  superficial  branches  of  the  cervical  plexus,  namely,  the 
small  occipital,  the  great  auricular,  the  transverse  and  descending  super- 
ficial cervical  nerves,  may  all  be  divided  if  necessary,  as  they  are  all 
purely  sensory.  The  resulting  anaesthesia  is  largely  recovered  from. 
The  branches  from  the  third  and  fourth  cervical  nerves  to  the  trapezius 
should,  if  possible,  be  spared.  By  completely  undermining  the  sterno- 
mastoid  and  retracting  it  forwards  and  backwards,  the  deeper  parts  of 
the  two  dissections  are  thrown  into  one. 

Whether  the  flap  method  or  two  separate  incisions  be  employed, 
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a  single  drain  is  usually  sufficient ;  it  should  be  introduced  at  the  lower 
part  of  the  vertical  wound. 

When  the  disease,  in  addition  to  involving  both  groups  of  upper 
deep  cervical  glands,  implicates  also  the  lower  posterior  group  as  far  as 
the  clavicle,  the  operation  is  practically  the  same  as  above  described. 
with  the  addition  that  the  supraclavicular  glands  have  to  be  removed  as 
well.  Here,  again,  either  the  single  J-shaped  incision  or  two  separate 
incisions  may  be  employed;  in  either  case  the  vertical  incision  is  pro- 
longed down  to,  or  even  a  little  below,  the  clavicle,  which  it  reaches 
either  at  its  middle  or  at  the  junction  of  its  middle  and  upper  thirds  (see 
Fig.  82). 

EXCISION  OF  THE  ENTIRE  CHAIN  OF  DEEP  CERVICAL  GLANDS 

When  the  disease  has  advanced  so  as  to  involve  all  the  groups  which 
go  to  form  the  deep  cenncal  chain  the  tumour-like  mass  extends  from 
the  mandible  and  mastoid  process  down  to  the  clavicle.  In  aggravated 
cases  the  mass  broadens  out  at  the  root  of  the  neck  so  as  to  extend 
inwards  behind  the  lower  part  of  the  sterno-mastoid  as  well  as  outwards 
and  backwards  under  cover  of  the  clavicular  origin  of  the  trapezius.  In 
a  case  of  this  kind  the  best  cosmetic  result  is  got  by  dissecting  out  the 
whole  mass  through  two  long  oblique  incisions.  The  upper  incision 
extends  from  an  inch  behind  the  tip  of  the  mastoid  process  obliquely 
do w^n wards  and  forwards  to  the  thyreoid  cartilage  (see  Fig.  80,  b). 
The  lower  incision,  which  begins  at,  or  a  little  external  to,  the  middle 
of  the  neck,  one  inch  above  the  suprasternal  notch,  passes  obliquely  up- 
wards, outwards,  and  backwards,  to  end  a  little  behind  the  anterior 
border  of  the  trapezius,  about  two  inches  above  the  clavicle  (see  Fig. 
80,  d).  In  a  neck  of  average  length  there  is  usually  no  great  difficulty  in 
throwing  the  deeper  parts  of  the  two  dissections  into  one.  In  the  case 
of  a  long  neck,  however,  and  when  there  is  no  narrowing  of  the  mass  at 
the  centre  of  the  neck,  the  lower  incision  should  be  angular.  The  an- 
terior limb  is  placed  almost  horizontally  about  a  finger's  breadth  above 
the  clavicle;  the  posterior  limb  passes  upwards  parallel  to  the  anterior 
border  of  the  trapezius  as  far  as  its  middle,  or  higher  if  necessary.  The 
angle  between  the  two  limbs  is  rounded  (see  Fig.  80,  c).  By  this  in- 
cision a  triangular  flap  is  reflected  upwards  and  forwards  off  the  lower 
half  of  the  tumour.  The  dissection  through  the  upper  incision  has  al- 
ready been  described:  it  should  be  carried  as  far  down  the  neck  as 
possible  so  as  to  enable  the  upper  mass  of  glands  to  be  removed  down 
to  the  level  at  which  the  internal  jugular  is  crossed  by  the  anterior  belly 
of  the  omo-hyoid  muscle. 

The  loi^rr  dissection  must  now  be  described  in  detail.    If  the  oblique 
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incision  be  used,  the  edges  of  the  wound  must  be  undermined  so  as  to 
enable  the  flaps  to  be  reflected  as  far  as  possible  off  the  glands,  the  one 
upwards,  the  other  downwards.  In  doing  this  the  descending  superficial 
cervical  nerves  are,  of  course,  divided.  Owing  to  the  pressure  of  the 
glands  on  the  internal  jugular,  the  lower  part  of  the  external  jugular 
vein  is  often  considerably  dilated;  it  must  therefore  be  carefully  isolated 
and  divided  between  two  ligatures;  these  should  be  applied  just  before  it 
pierces  the  cervical  fascia  at  the  posterior  border  of  the  sterno-mastoid, 


H 
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Fig.  83.  The  Lower  Deep  Cervical  Glands.  Dissection  to  show  the  rela- 
tions of  the  various  anatomical  structures  met  with  in  excising  the  lower  pos- 
terior group  of  deep  cervical  glands  by  the  lower  oblique  incision.  The  lowest 
and  most  superficial  glands  of  this  group  have  been  removed  to  show  the  deeper 
structures,  a,  Lower  posterior  group  of  deep  cervical  glands;  b,  Levator  anguli 
scapulae;  c,  Trapezius;  d,  External  jugular  vein;  e,  Omo-hyoid;  f.  Supra- 
clavicular lymphatic  glands;  G,  Clavicle;  h,  Suprascapular  vessels;  i,  Sterno- 
mastoid. 


a  little  above  the  clavicle.  After  reflecting  the  superficial  structures  off 
the  lower  part  of  the  sterno-mastoid  muscle,  its  posterior  border  is  freed 
as  high  up  as  possible;  and  in  order  to  reach  the  anterior  limit  of  the 
mass  it  will  generally  be  necessary  to  divide  more  or  less  of  the  clavicular 
fibres  of  the  muscle  a  little  above  the  clavicle.  The  lower  edge  of  the 
wound  is  retracted  downwards  and  backwards  so  as  to  expose  the  clavicle 
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and  the  lower  half  of  the  anterior  border  of  the  trapezius.  In  freeing 
this  muscle  from  the  lower  and  posterior  limit  of  the  mass,  care  should 
be  taken  not  to  injure  the  spinal  accessory  nerve;  it  should  be  freed 
in  the  whole  of  its  course  across  the  posterior  triangle,  so  that  it  may 
be  retracted  out  of  the  way.  If  the  branches  of  the  third  and  fourth 
cervical  nerves  to  the  trapezius  can  also  be  dissected  free,  so  much  the 
better ;  not  infrequently,  however,  it  is  impossible  to  preserve  them. 

When  the  lower  and  posterior  angle  of  the  chain  extends  downwards 
and  backwards  for  a  considerable  distance  under  cover  of  the  clavicular 
origin  of  the  trapezius,  it  may  be  necessary  to  divide  some  of  its  fibres 
transversely.  In  dissecting  the  mass  up  from  the  deeper  structures 
it  is  best  to  begin  from  below  by  dividing  the  general  envelope  of  deep 
cervical  fascia  immediately  above  the  clavicle.  When  this  has  been 
done,  the  finger  or  a  blunt  dissector  is  passed  beneath  the  lower  edge 
of  the  mass,  which  is  then  dissected  upwards  off  the  posterior  belly  of 
the  omo-hyoid  and  the  middle  layer  of  the  cervical  fascia.  By  dividing 
the  fascia  the  omo-hyoid  may  be  completely  freed  and  retracted  out 
of  the  way,  but  when  the  glands  are  very  adherent  it  must  be  removed. 
The  next  step  consists  in  retracting  the  clavicular  portion  of  the 
trapezius  and  dissecting  out  the  glandular  prolongation  which  extends 
downwards  and  backwards  behind  the  outer  third  of  the  clavicle;  this 
can  often  be  done  to  a  large  extent  with  the  finger  aided  by  blunt- 
pointed  scissors.  The  glands  are  here  embedded  in  a  quantity  of  fatty 
cellular  tissue  which  contains  a  plexus  of  veins  large  enough  to  necessi- 
tate the  application  of  artery  forceps.  Posteriorly  the  glands  lie  upon 
the  upper  digitations  of  the  serratus  magnus  and  the  posterior  thoracic 
nerve;  the  latter  lies  under  the  fascia,  and  is,  therefore,  protected  from 
injury. 

Having  got  well  behind  the  glands,  both  inferiorly  and  posteriorly, 
the  next  step  is  to  dissect  the  chain  upwards  off  the  brachial  plexus 
and  the  scalenus  medius.  In  doing  this  the  transversalis  colli  arterv 
and  vein  are  divided,  but  tlie  brachial  trunks,  including  the  suprascapular 
nerve,  which  springs  from  the  junction  of  the  fifth  and  sixth  cervical 
nerves,  are  not  likely  to  be  injured,  as  they  are  covered  by  the  con- 
tinuation outwards  of  the  prevertebral  layer  of  deep  cervical  fascia. 
The  nerve  to  the  rhomboids,  and  the  two  roots  of  the  posterior  thoracic 
nerve,  lie  still  deeper,  behind  the  scalenus  medius.  When  the  upper 
wound  is  nearly  reached  the  glands  situated  beneath  the  bridge  of  soft 
parts  are  brought  within  reach  by  pushing  them  downwards  with  two 
fingers  introduced  into  the  upper  wound.  Tlie  ascending  cervical  branch 
of  the  inferior  thyreoid  artery  is  generally  divided  at  this  stage  of  the 
operation. 
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Fig.  84.  Further  Stage  of  the  Dissection  shown  in  the  Previous 
Figure.  To  illustrate  the  relations  of  the  various  structures  met  with  in  excising 
the  anterior  as  well  as  the  posterior  group  of  the  lower  deep  cervical  glands  by 
an  incision  extending  obliquely  backwards  and  slightly  upwards  from  immediately 
above  the  inner  end  of  the  clavicle.  The  clavicular  origin  of  the  sterno-mastoid 
has  been  divided  and  thrown  upwards,  while  the  omo-hyoid  has  been  freed  and 
retracted  upwards;  a  portion  of  the  external  jugular  vein  has  been  resected. 
A,  Nerve  to  the  levator  anguli  scapulae;  b,  Branch  from  the  cervical  plexus  to 
the  trapezius;  c,  Levator  anguli  scapulae;  d,  Spinal  accessory  nerve;  e,  Super- 
ficial cervical  artery;  f,  Nerve  to  the  rhomboids;  g,  Trapezius;  h,  Posterior 
scapular  artery;  i,  Serratus  magnus;  k,  Suprascapular  nerve;  l,  Posterior 
thoracic  nerve;  m,  Suprascapular  vein;  n,  Subclavian  artery;  0,  Seventh  cervical 
nerve;  p,  External  jugular  vein  ligatured;  q,  Suprascapular  artery;  r,  Subclavian 
vein;  s,  Vertebral  vein;  t,  Anterior  communicating  vein;  u,  Anterior  jugular 
vein;  v,  Sterno-hyoid ;  w,  Descendens  hypoglossi;  x,  Sterno-thyreoid ;  v,  Sterno- 
mastoid;  z,  Internal  jugular  vein;  1,  Inferior  thyreoid  artery;  2,  Scalenus  anticus; 
3,  Phrenic  nerve;  4,  Transversalis  colli  artery;  5,  External  jugular  vein;  6,  Sixth 
cervical  nerve;  7,  Fifth  cervical  nerve;  8,  Scalenus  medius;  9,  Omo-hyoid. 
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The  final  stage  of  the  dissection  consists  in  the  removal  of  the  lower 
and  anterior  group  of  the  chain,  the  anatomical  relations  of  which  are 
important.  In  front  of  these  glands  are  the  clavicular  portion  of  the 
sterno-mastoid,  the  middle  layer  of  deep  cervical  fascia,  and  the  outer 
part  of  the  sterno-hyoid  and  sterno-thyreoid  muscles;  posteriorly  they 
rest  upon  the  internal  jugular  vein,  the  scalenus  anticus,  and  the  phrenic 
nerve.  To  gain  access  to  them  the  posterior  border  of  the  sterno-mastoid 
muscle  must  be  retracted  well  forwards,  and,  if  necessary,  more  or  less 
of  its  clavicular  fibres  should  be  divided  close  to  their  origin  from  the 
clavicle.  The  anterior  belly  of  the  omo-hyoid  is  freed  from  the  jugular 
sheath  and  retracted  upwards.  After  dividing  the  middle  layer  of  the 
cervical  fascia  the  glands  themselves  are  exposed.  There  is  usually  no 
difficulty  in  getting  below  them,  and  in  dissecting  them  upwards  off  the 
lower  part  of  the  internal  jugular,  the  scalenus  anticus  muscle,  and  the 
phrenic  nerve.  There  is  no  fear  of  injuring  the  nerve,  as  it  lies  behind 
the  fascia  covering  the  muscle.  The  fascia  is  a  prolongation  outwards 
of  the  prevertebral  fascia.  Not  infrequently  this  chain  of  glands  dips 
behind  the  lower  part  of  the  internal  jugular,  and  when  this  is  the  case, 
great  care  should  be  taken  to  keep  the  edge  of  the  knife  as  close  to  the 
glands  as  possible.  Neglect  of  this  precaution  may  result  in  a  wound 
of  the  internal  jugular  vein,  the  vagus,  or  the  thoracic  duct. 

On  more  than  one  occasion  the  writer  has  found  a  subsidiary  chain 
of  diseased  glands  lying  internal  to  the  scalenus  anticus,  between  the 
inner  edge  of  the  internal  jugular  vein  and  the  vertebral  vein.  These 
glands  are  important  because  they  lie  in  close  relation  to  the  thoracic 
duct,  which  arches  outwards  behind  the  lower  part  of  the  internal 
jugular  vein  between  it  and  the  vertebral  vein.  To  remove  them,  the 
lower  part  of  the  jugular  is  retracted  inwards,  while  the  glands  them- 
selves are  carefully  peeled  off  the  vertebral  vein.  If  possible,  blunt  dis- 
section should  be  substituted  for  the  knife,  but  if  this  does  not  suffice, 
great  care  should  again  be  taken  to  keep  the  edge  of  the  knife  directed 
against  the  glands.  In  a  case  operated  on  recently  by  the  writer,  in 
which  these  glands  were  diseased,  the  thoracic  duct  was  clearly  exposed 
and  avoided.  It  lies  in  a  quantity  of  loose  cellular  tissue,  and,  being  itself 
very  elastic,  it  is  easily  pushed  aside.  Some  little  trouble  may  be  occa- 
sioned by  the  division  of  a  vein  close  to  its  junction  with  the  vertebral 
vein. 

As  regards  drainage,  when  two  oblique  incisions  are  employed,  the 
upper  wound  is  drained  by  a  tube  pulled  beneath  the  sterno-mastoid 
through  a  puncture  opening  made  midway  between  the  posterior  portions 
of  the  upper  and  lower  incisions.  The  lower  wound  is  drained  by  a  tube 
placed  horizontally  across  the  root  of  the  neck  and  brought  out  at  a 
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puncture  opening  a  little  above  the  junction  of  the  upper  and  middle 
third  of  the  clavicle.  If  the  disease  extends  far  back  under  cover  of 
the  trapezius  the  opening  for  the  tube  may  be  made  still  further  back 
through,  instead  of  immediately  in  front  of,  the  fibres  of  the  trapezius. 
When  the  lower  incision  is  angular,  the  upper  wound  may  be  drained  by 
bringing  the  tube  out  at  the  upper  extremity  of  the  vertical  limb  of  the 
lower  wound,  while  the  latter  is  drained  by  a  tube  brought  out  either  at 
the  angle  of  the  incision  or  through  a  separate  opening  placed  further 
back.  In  many  cases  when  the  upper  wound  is  large,  to  make  sure 
of  efficient  drainage,  the  writer  frequently  inserts  a  very  small,  almost 
capillary,  drainage  tube  into  the  main  wound  between  two  of  the  stitches; 
the  lumen  of  the  tube,  although  small,  is  sufficient  to  allow  of  the 
escape  of  the  early  serous  exudation,  while  its  presence  leaves  no  trace 
in  the  cicatrix. 

EXCISION  OF  THE  SUBMENTAL  GLANDS 

When  the  submental  glands  are  alone  diseased  they  may  be  removed 
either  through  a  vertical  median  incision  extending  from  the  symphysis 
menti  to  the  hyoid  bone,  or  through  an  incision  parallel  to  and  a  little 
below  the  lower  margin  of  the  mandible.  Unless  the  glands  form  a 
distinct  vertical  chain,  the  latter  incision  is  to  be  preferred;  it  leaves 
a  better  cicatrix,  and  if  the  glands  in  the  anterior  part  of  the  digastric 
triangle  are  found  to  be  diseased,  they  can  be  got  at  by  prolonging  the 
incision  outwards.  Tributaries  of  the  anterior  jugular  veins  are  divided 
in  the  superficial  fascia.  The  glands  are  exposed  as  soon  as  the  general 
envelope  of  deep  cervical  fascia  is  split;  indeed,  they  are  generally  ad- 
herent to  it.  There  are  no  important  structures  to  be  avoided,  so  that 
the  glands  may  be  dissected  boldly  off  the  anterior  bellies  of  the  digas- 
trics and  the  intervening  portions  of  the  mylo-hyoid  muscles.  Occa- 
sionally the  glands  are  so  firmly  adherent  to  one  of  the  digastrics  that  a 
portion  of  the  muscle  may  have  to  be  removed.  One  or  two  muscular 
branches  of  the  submental  arteries  will  probably  require  to  be  ligatured. 

EXCISION   OF  THE   SUBMAXILLARY   GLANDS 

To  remove  the  submaxillary  group  an  incision  is  made  from  a  point 
about  a  finger's  breadth  below  the  angle  of  the  jaw  forwards  to  a  point 
midway  between  the  symphysis  menti  and  the  hyoid  bone.  Between 
these  two  points  the  incision  should  curve  downwards  to  the  level  of 
the  tip  of  the  great  cornu  of  the  hyoid  bone,  so  as  to  avoid  dividing  the 
inframaxillary  branch  of  the  facial  nerve.  The  posterior  extremity 
of  the  incision  is  in  front  of  the  external  jugular  vein,  but  the  anterior 
jugular  is  divided  at  the  anterior  part  of  the  wound.     The  glands  are 
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exposed  as  soon  as  the  general  envelope  of  deep  cervical  fascia  is  di- 
vided. They  lie  partly  below  and  partly  under  cover  of  the  mandible. 
The  best  plan  is  to  dissect  them  in  the  first  instance  from  below  upwards 
off  the  digastric  and  stylo-hyoid  muscles,  and  then  off  the  hyoglossus 
and  the  posterior  part  of  the  mylo-hyoid.  The  glands  are  so  intimately 
related  to  the  superficial  portion  of  the  submaxillary  salivary  gland  that 
its  removal  is  generally  necessary.  The  hypoglossal  nerve  and  ranine 
vein  are  bound  down  to  the  hyoglossus  by  the  fascia  which  covers  it, 
so  that  unless  the  glands  are  exceptionally  adherent  there  is  little  danger 
of  injuring  them;  the  vein,  however,  may  be  wounded  unless  the  knife 
be  kept  close  to  the  glands.  In  dissecting  forwards  the  posterior  glands 
of  the  chain  from  the  stylo-maxillary  ligament,  which  separates  them 
from  the  parotid  gland,  the  anterior  trunk  of  the  temporo-maxillary 
vein  is  isolated  and  divided  between  forceps.  When  the  glands  are 
being  separated  from  the  mandible,  the  facial  vessels  are  generally  di- 
vided; the  vein  lies  superficial  to  the  submaxillary  gland,  while  the 
artery  is  embedded  in  a  groove  on  its  deep  surface.  In  front  of  the 
submaxillary  salivary  gland  the  lymph  glands  lie  on  the  mylo-hyoid 
muscle,  and  here  one  or  two  of  them  are  often  hidden  away  in  a  pocket 
under  cover  of  the  mandible,  to  which  they  may  be  adherent.  In  remov- 
ing them  the  submental  branch  of  the  facial  artery  is  generally  divided, 
but  by  keeping  close  to  the  glands  the  mylo-hyoid  branch  of  the  inferior 
dental  nerve  may  often  be  avoided.  Anteriorly,  the  chain  is  in  contact 
with,  and  often  adherent  to,  the  anterior  belly  of  the  digastric  muscle. 
The  sublingual  salivary  gland,  the  lingual  nerve,  and  the  terminal  por- 
tion of  the  hypoglossal  are  all  protected  from  injury  by  the  mylo-hvoid 
muscle.  When  the  glands  which  extend  up  under  cover  of  the  angle  of 
the  jaw  have  become  firmly  adherent  to  the  stylo-glossus  muscle  and 
the  stylo-maxillary  ligament,  there  may  be  some  difficulty  in  securing 
the  facial  artery  and  the  temporo-maxillary  vein.  The  difficulty  may 
be  overcome  by  prolonging  the  incision  further  back  so  as  to  free  more 
of  the  posterior  belly  of  the  digastric,  which  is  then  well  retracted  down- 
wards and  backwards.  The  wound  may  be  drained  by  placing  a  small 
tube  in  the  main  incision;  sometimes,  however,  it  is  more  convenient 
to  bring  the  tul3e  out  through  a  special  puncture  below  the  incision. 

When  the  infection  proceeds  from  the  anterior  part  of  the  mouth 
it  is  quite  common  to  find  the  submaxillary  glands  involved  on  both 
sides,  in  which  case  both  submaxillary  triangles  should  of  course  be 
cleared  at  the  same  operation. 

JVhen  the  submaxillary  glands  are  involved  along  with  the  deep 
cervical  glands  on  the  same  side,  the  J-shaped  incision  already  described 
for  the  removal  of  the  deep  cervical  chain  (see  Fig.  82)  is  employed. 
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being  modified  merely  to  the  extent  of  carrying  the  submaxillary  limb 
to  a  point  midway  between  the  symphysis  menti  and  the  hyoid  bone.  By 
this  incision  the  skin  is  reflected  downwards  and  forwards  oflF  the  side 
of  the  neck  in  the  form  of  one  large  triangular  flap.  Or  a  T-shaped 
incision  may  be  employed,  one  limb  extending  along  the  posterior  border 
of  the  sterno-mastoid,  the  other 
from  the  junction  of  the  upper 
and  middle  third  of  this  incision 
obliquely  upwards  and  inwards  to 
a  little  above  the  middle  of  the 
hyoid  bone.  By  this  combination 
of  incisions  two  flaps  are  dissected 
oflF  the  neck,  the  one  upwards  and 
forwards  towards  the  mandible, 
the  other  downwards  and  for- 
wards towards  the  middle  line. 
When  only  the  upper  part  of  the 
deep  cervical  chain  is  involved 
along  with  the  submaxillary 
group,  the  disease  can  be  removed 
through  a  single  oblique  incision, 
extending  from  a  little  behind  the 
base  of  the  mastoid  process  to  the 
hyoid  bone.  By  retracting  the 
lower  edge  of  the  wound  well 
downwards,  the  glands  may  be  removed  down  to  where  the  internal 
jugular  is  crossed  by  the  anterior  belly  of  the  omo-hyoid  muscle. 


Fig.  85.  Incisions  for  Removal  of 
THE  Submaxillary  together  with  the 
Deep  Cervical  Glands. 


OPERATIVE  PROCEDURES  WHEN  THE  DISEASE  IS 
COMPLICATED  WITH  ABSCESSES  AND  SINUSES 

When  one  or  more  of  the  glands  of  a  diseased  group  have  softened 
and  formed  a  caseous  abscess  a  radical  operation  should  still  be  per- 
formed, and  an  endeavour  should  be  made  to  remove  all  the  disease 
without  rupturing  or  opening  into  the  abscess.  Should  the  abscess  be 
unavoidably  opened,  all  the  caseous  pus  should  be  squeezed  out  and 
wiped  away  at  once,  so  as  to  reduce  the  soiling  of  the  wound  to  a  mini- 
mum. In  some  cases  it  is  an  advantage,  iDefore  proceeding  with  the 
dissection,  to  curette  the  softened  gland,  and  swab  it  out  with  pure 
carbolic  acid.  In  consequence  of  the  periadenitis  which  generally  results 
from  the  suppuration,  the  gland  capsules  often  become  very  adherent 
to  the  surrounding  structures.     Fortunately,  however,  the  worst  adhe- 
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sions  are  generally  between  the  glands  and  the  structures  superficial  to 
them,  namely,  the  cervical  fascia  and  the  sterno-mastoid.  After  these 
have  been  dealt  with  there  is  often  comparatively  little  difficulty  in 
separating  the  glands  from  the  deeper  structures,  namely,  from  the  in- 
ternal jugular  vein,  from  the  digastric,  and  from  the  muscles  forming 
the  floor  of  the  posterior  triangle.  In  cases  in  w^hich  a  radical  excision 
seems  at  first  to  be  almost  impossible,  with  care  and  perseverance  all 
the  disease  may  often  be  removed  and  a  clean  dissection  left.  Some- 
times, how^ever,  the  capsule  of  a  deep  suppurating  gland  has  become  so 
firmly  adherent  to  the  internal  jugular  that  it  is  impossble  to  dissect  it 
off.  The  operator  must  then  either  resect  a  portion  of  the  vein  or 
leave  behind  the  adherent  portion  of  the  capsule.  The  latter  plan  i^ 
generally  permissible,  provided  the  portion  of  the  capsule  left  is  wei! 
curetted  and  treated  with  pure  carbolic  acid. 

When  the  caseous  process  has  spread  through  the  glands  and  infil- 
trated the  upper  half  or  so  of  the  sterno-mastoid  muscle,  the  diseased 
portion  must  be  removed  along  with  the  glands.  At  the  close  of  the 
operation  the  divided  end  of  the  muscle  should  be  stitched  with  inter- 
rupted catgut  sutures  either  to  the  levator  anguli  scapulae  or  to  the 
scalenus  medius,  depending  on  the  amount  of  muscle  removed.  In  cut- 
ting across  the  muscle  it  is  well  to  do  so  obliquely  so  as  to  leav^e  the 
anterior  border  longer  than  the  posterior;  the  advantage  of  this  is  tliat 
a  greater  extent  of  the  internal  jugular  vein  will  be  overlapped  by  the 
muscle. 

Unfortunately,  it  often  happens  that  the  disease  is  allowed  to  progress 
until  the  caseous  abscess  into  which  the  gland  has  become  converted 
has  become  adherent  to,  and  ruptured  through,  the  general  envelope 
of  deep  cervical  fascia.  The  perforation  of  the  cervical  fascia  is  soon 
followed  by  the  development  of  a  subcutaneous  abscess.  In  such  a 
case  it  is  important  to  operate  before  the  skin  itself  becomes  involved. 
It  is  the  reverse  of  good  surgery  to  limit  the  operation  to  curetting  the 
abscess  in  the  hope  that  the  glandular  mischief  which  has  given  rise 
to  it  will  subside.  The  result  of  such  a  procedure  is  generally  to  leave 
the  patient  with  a  persistent  sinus.  It  is  this  kind  of  surgery  which 
brings  the  operative  treatment  of  cervical  glands  into  disrepute.  The 
proper  way  to  deal  with  such  a  case  is  to  lay  open  the  abscess  freely  bv 
whatever  incision  is  best  adapted  for  the  removal  of  the  subjacent 
glands.  If  the  skin  over  the  abscess  be  already  involved,  the  incisitm 
should  not  l)e  carried  through  the  diseased  area  of  skin,  as  that  only 
serves  to  encourage  the  formation  of  a  tul)erculous  cicatrix.  The  better 
plan  is  to  curve  the  incision  downwards  so  as  to  skirt  the  margin  of  the 
involved  skin.     The  flap  is  then  dissected  up,  and  the  anterior  wall  of 


WHEN  COMPLICATED  WITH  ABSCESSES  AND  SINUSES  189 

the  abscess  is  clipped  or  scraped  away  from  the  flap,  and  some  iodoform- 
bismuth  paste  is  rubbed  into  the  raw  surface.  The  floor  of  the  abscess, 
which  is  formed  by  the  deep  fascia,  is  treated  in  the  same  way.  The 
opening  leading  from  it  into  a  subjacent  gland  is  investigated,  and,  if 
necessary,  the  sinus  and  the  cavity  into  which  it  leads  are  curetted  and 
swabbed  out  wnth  pure  carbolic  acid.  The  deep  fascia  is  then  cautiously 
divided  at  whatever  part  leads  most  safely  to  the  exposure  of  the  glands, 
which  are  dissected  out  in  the  usual  way.  As  already  stated,  the  adhe- 
sions are  less  troublesome  in  the  depth  of  the  wound  than  they  are 
towards  the  surface.  After  freeing  and  retracting  the  sterno-mastoid 
muscle,  the  two  most  useful  landmarks  to  make  for  are  the  posterior 
belly  of  the  digastric  and  the  internal  jugular  vein.  It  is  often  a  good 
plan  to  make  sure  of  the  whereabouts  of  the  latter  by  deliberately  ex- 
posing it  in  the  first  instance  below  the  level  of  the  diseased  glands.  The 
common  facial  vein  is  also  a  useful  guide,  but  in  the  cases  here  re- 
ferred to  the  glands  are  generally  so  adherent  that  its  division  is  often 
unavoidable. 

If  the  skin  over  the  subcutaneous  abscesses  be  so  involved  by  the 
subjacent  tubercle  that  it  is  past  recovery  the  incision  must  be  so 
planned  as  to  excise  it.  It  may  be  included  in  either  an  elliptical  or  a 
triangular  incision,  both  of  which  are  made  to  form  part  of  the  main 
incision  for  the  removal  of  the  diseased  glands.  If  the  area  of  skin 
removed  be  not  too  large,  the  wound  can  generally  be  closed  by  freely 
undermining  the  flaps;  if,  on  the  other  hand,  this  cannot  be  done,  the 
part  of  the  wound  which  is  left  open  is  either  stuflFed  with  iodoform 
gauze  or  utilized  for  drainage. 

When  persistent  sinuses  are  present  they  are  practically  always  due 
to  the  presence  of  a  caseous  gland,  or  glands,  under  the  cervical  fascia. 
Xot  infrequently  the  sinus  owes  its  persistence  to  the  remains  of  a 
single  tuberculous  gland  capsule.  Here,  just  as  in  the  case  of  the  sub- 
cutaneous abscess,  it  is  seldom  advisable  to  limit  the  operative  treatment 
to  scraping  the  sinus.  Such  treatment  may  cause  the  sinus  to  heal  up 
for  a  time,  but  the  cure  is  seldom  permanent.  The  proper  course  to 
adopt  is  to  excise  the  diseased  gland,  or  glands,  along  with  the  sinus. 
Before  commencing  the  dissection  the  latter  should  be  scraped  and 
thoroughly  disinfected  with  pure  carbolic  acid.  If  more  than  one  sinus 
exists  some  ingenuity  may  be  called  for  in  planning  the  most  suitable 
incisions. 

OPERATION  FOR  RETROPHARYNGEAL  ABSCESS 

The  retropharyngeal  abscess  of  glandular  origin  lies  in  front  of  the 
prevertebral  fascia,  whereas  that  which  occurs  secondary  to  spinal  caries 
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lies  behind  it.  The  glandular  abscess  originates  in  one  of  the  lymphatic 
nodes  which  lie  in  the  cellular  space  bounded  anteriorly  by  the  fibrous 
envelope  of  the  pharynx,  posteriorly  by  the  prevertebral  fascia,  and  lat- 
erally by  the  lateral  pharyngeal  fascia,  which  forms  the  inner  wall  of 
the  carotid  sheath.  There  are  generally  one  or  two  of  these  glands  sit- 
uated on  either  side  of  the  middle  line,  opposite  the  upper  two  cervical 
vertebrae.  They  receive  efferent  lymphatic  vessels  from  the  naso- 
pharynx. When  suppuration  occurs  in  one  of  these  glands  the  abscess 
pushes  the  posterior  wall  of  the  pharynx  forwards  so  as  to  form  a  dis- 
tinct fluctuating  swelling  on  one  or  other  side  of  the  middle  line.  The 
spinal  abscess,  on  the'  other  hand,  generally  crosses  the  middle  line. 
Unless  the  posterior  wall  of  the  pharynx  has  become  so  thin  that  perfora- 
tion is  imminent,  the  abscess  should  be  opened  from  the  neck.  This  is 
a  simple  enough  matter  when  the  upper  deep  cervical  glands  are  also 
tuberculous.  After  these  glands  have  been  removed  the  internal  jugular 
vein  is  freely  exposed,  so  that  to  reach  the  wall  of  the  abscess  all  that 
is  necessary  is  to  retract  the  vein  forwards  and  inwards  along  with  the 
carotid  vessels.  After  the  abscess  has  been  opened,  its  cavity  is  curetted, 
care  being  taken  not  to  perforate  the  wall  of  the  pharynx.  Some  sub- 
limated iodoform-bismuth  paste  is  applied  to  the  cavity,  which  is  stuffed 
with  a  strip  of  iodoform  gauze,  one  end  of  which  is  brought  out  at 
the  wound  in  the  neck.  If  the  gauze  strip  does  not  give  sufficient  drain- 
age, a  tube  may  also  l^e  introduced. 

When,  however,  the  retropharyngeal  abscess  is  the  only  manifesta- 
tion of  the  tuberculous  disease  in  the  neck,  a  careful  and  definite  open 
dissection  must  be  made  to  reach  it.  In  the  spinal  cases  the  abscess 
is  best  reached  through  an  incision  made  along  the  posterior  border  of 
the  sterno-mastoid  (see  Vol.  II,  p.  165).  In  the  retropharyngeal  glan- 
dular abscess,  however,  the  abscess  is  more  easily  reached  through  an 
incision  almost  parallel  to  its  anterior  border.  After  splitting-  the 
cervical  fascia  the  sterno-mastoid  is  retracted  w^ell  backwards,  the  poste- 
rior layer  of  its  sheath  is  divided,  and  the  spinal  accessory  nerve  is  freed 
and  retracted  upwards  and  backwards.  The  chain  of  small  lymphatic 
glands  which  lies  posterior  to  the  internal  jugular  vein  is  then  removed, 
after  which  the  vein  and  its  sheath  are  retracted  forwards.  The  pt^s- 
terior  belly  of  the  digastric  muscle  is  freed  and  retracted  upwards  and 
forwards.  If  there  be  any  doubt  as  to  whether  the  wall  of  the  abscess 
has  been  reached,  a  gag  should  be  placed  in  the  mouth  and  an  assistant 
should  introduce  his  forefinger  and  make  pressure  on  the  abscess  so  as 
to  cause  it  to  bulge  into  the  depth  of  the  wound.  The  abscess  is  care- 
fully opened  either  by  a  small  incision  or  by  perforating  its  wall  with 
sinus  forceps  (or  with  a  pair  of  Kocher's  artery  forceps),  the  opening 
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being  enlarged  by  separating  the  blades  (Hilton's  method).  The  cavity 
of  the  abscess  is  then  treated  as  above  described.  The  wound  is  sutured, 
an  opening  being  left  for  the  gauze  strip  with  which  the  abscess  is  lightly 
stuflFed.  The  dressing  is  not  disturbed  until  the  third  or  fourth  day, 
-when  a  fresh  strip  of  iodoform  gauze  is  introduced.  At  the  next  dress- 
ing the  stitches  and  gauze  are  removed  and  the  opening  is  allowed  to 
close. 


CHAPTER  II 

COMPLICATIONS    OCCURRING    DURING    OPERATIONS 
UPON  TUBERCULOUS  CERVICAL  GLANDS :  RESULTS 

Injuries  to  veins.  When  the  glands  have  become  adherent  con- 
siderable difficulty  is  often  experienced  in  dissecting  them  off  the  internal 
jugular  vein.  As  long  as  the  adhesions  are  outside  the  sheath,  the  latter 
may  be  stripped  off  the  vein  along  with  the  glands,  and  this  can  often 
be  done  by  blunt  dissection.  When  it  is  necessary  to  use  the  knife,  the 
glands  should  be  seized  with  toothed  forceps  and  pulled  away  from  tlie 
vein,  while  the  edge  of  the  knife,  which  should  be  as  sharp  as  possible, 
cuts  cautiously  towards  the  glands.  With  each  touch  of  the  knife,  t!:e 
vein  will  be  seen  to  fall  away  from  the  gland.  When,  on  the  other 
hand,  the  sheath  is  firmly  adherent  to  the  jugular  as  well  as  to  the  glands, 
a  portion  of  the  vein  must  be  resected.  The  vein  is  in  the  first  place 
isolated  and  divided  between  two  ligatures  below  the  adherent  glands, 
after  which  there  is  generally  no  difficulty  in  stripping  it  and  the  gland< 
from  below  upwards  off  the  carotids,  the  vagus,  the  sympathetic,  and 
the  prevertebral  fascia.  Some  difficulty,  however,  may  be  met  with  in 
exposing  and  ligaturing  the  vein  above  the  adherent  glands.  To  dc 
this  the  digastric  muscle  must  be  freed  and  retracted  well  upwards: 
and  if  the  glands  which  extend  upwards  behind  it  are  firmly  adherent 
to  it,  a  portion  of  the  muscle  must  be  removed.  When,  as  is  generally 
the  case,  the  upper  ligature  has  to  be  applied  above  the  entrance  of  the 
common  facial  vein,  the  latter  must  also  be  ligatured.  The  advantasje 
of  ligaturing  the  jugular  in  the  first  instance  belozv  the  glands  is  tliai 
the  vein  is  more  easily  follow^ed  up  when  it  is  distended  with  blood. 

It  occasionally  happens  that  the  vein  is  wounded  in  attempting  to 
dissect  very  adherent  glands  off  it.  The  injury  may  take  the  form  either 
of  a  puncture  or  a  small  tear.  Speaking  generally,  the  best  plan  is 
temporarily  to  close  the  opening  with  artery  forceps  and  to  defer  deal- 
ing with  it  until  after  the  glands  have  been  removed.  In  cases  where 
there  is  a  possibility  of  the  vein  being  opened,  the  digastric  muscle 
should  be  freed  and  retracted  well  upwards  so  as  to  provide  room  u^r 
controlling  the  vein  above  where  it  is  likely  to  be  woimded.  When 
the  haemorrhage  occurs  unexpectedly,  and  the  bleeding  point  is  invisible. 
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the  wound  should  at  once  be  firmly  plugged.  If,  on  removing  the  gauze, 
the  opening  in  the  vein  be  still  invisible,  or  inaccessible,  the  part  of  the 
wound  from  which  the  haemorrhage  occurs  should  again  be  plugged  so 
as  to  check  the  active  bleeding  while  the  operator  proceeds  to  remove 
the  glands  which  obscure  the  vein.  If  room  can  be  got  to  ligature  or 
clamp  it  above  the  bleeding  point,  the  main  difficulty  will  have  been 
overcome.  The  most  common  place  to  wound  the  jugular  is  where  the 
common  facial  opens  into  it.  In  such  a  case  the  latter  vein  must  be 
ligatured  as  well,  and  sometimes  also  the  thyreo-lingual  trunk. 

It  must  not  be  forgotten  that  the  division  of  a  small  vein  close  up  to 
its  entrance  into  the  jugular  amounts,  practically,  to  a  puncture  of  the 
latter  vein  itself.  The  operator  must  beware  of  trusting  to  a  lateral 
ligature  in  arresting  haemorrhage  from  a  puncture  in  either  the  jugular 
or  the  common  facial;  such  a  ligature  may  suffice  to  arrest  the  bleeding 
while  the  patient  is  fully  anaesthetized,  but  there  is  a  considerable  risk  of 
the  ligature  becoming  detached  by  the  sudden  venous  engorgement  which 
occurs  during  vomiting.  Twice  this  accident  has  happened  to  the  writer; 
once  just  after  the  wound  was  sutured,  and  on  the  second  occasion 
immediately  after  the  patient  had  been  put  back  to  bed.  In  both  cases, 
fortunately,  the  complication  was  successfully  dealt  with;  in  the  one 
case  by  ligaturing  the  entire  vein  above  and  below  the  puncture,  and  in 
the  other  by  suturing  it.  Unless  the  opening  in  the  vein  is  a  large  one, 
it  is  better  to  deal  with  it  by  suturing  rather  than  by  double  ligaturing 
the  vein.  Before  applying  the  sutures  the  vein  is  gently  clamped  above 
and  below  the  opening  so  as  to  allow  the  forceps  which  close  it  to  be 
removed  without  the  occurrence  of  haemorrhage.  The  suture,  which 
should  be  of  fine  catgut  and  continuous,  is  introduced  by  means  of  a 
fine  sewing-needle.  After  closing  the  opening  in  the  wall  of  the  vein 
itself,  the  edges  of  the  sheath — or  any  fascial  structures  in  the  neigh- 
bourhood— should  be  brought  together  over  it  with  a  second  row  of 
sutures. 

When  a  small  area  of  the  sheath  of  the  vein  has  been  removed  along 
with  an  adherent  gland,  it  sometimes  happens  that  the  exposed  portion 
of  the  wall  of  the  vein  becomes  herniated  through  the  deficiency.  When 
this  occurs  it  is  advisable  to  suture  the  edges  of  the  sheath  over  the 
protrusion. 

In  dissecting  out  adherent  glands  from  the  parotid,  the  veins  in  its 
substance,  viz.  the  divisions  of  the  temporo-maxillary  and  the  commence- 
ment of  the  external  jugular,  often  bleed  rather  freely.  They  are  pre- 
vented from  collapsing  by  the  adhesion  of  their  walls  to  the  somewhat 
dense  stroma  of  the  parotid,  and  for  the  same  reason  it  is  sometimes 
difficult  to  get  a  sufficient  pedicle  to  prevent  the  ligature  from  slipping; 
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the  difficulty  may  be  overcome  by  carrying  the  ligature  underneath  the 
vein  with  the  assistance  of  a  curved  needle. 

If  the  lower  part  of  the  external  jugular  vein  be  wounded,  it  should 
be  occluded  at  once,  either  with  the  point  of  the  finger  or  by  the  pres- 
sure of  a  gauze  swab,  otherwise  air  is  liable  to  be  sucked  in  during  in- 
spiration. The  pressure  must  not  be  removed  from  the  vein  until  the 
assistant  is  ready  with  his  artery  forceps  to  secure  the  opening.  Al- 
though the  writer  has  more  than  once  heard  air  being  aspirated  into 
the  vein  with  the  characteristic  hissing  or  whistling  sound,  neither  he 
nor  the  anaesthetist  has  observed  any  untoward  effects,  either  immediate 
or  remote,  resulting  from  it. 

Injury  to  the  thoracic  duct.  Neither  at  nor  subsequent  to  the 
operation  has  the  writer  become  aware  that  he  has  ever  injured  the 
thoracic  duct  in  excising  tuberculous  cervical  glands.  This  injury  has. 
however,  occurred  with  sufficient  frequency  to  call  for  a  reference  to 
it.  In  the  Edinburgh  Medical  Journal  for  October,  1907,  Mr.  W.  J. 
Stuart,  after  recording  a  case  of  his  own,  gives  a  valuable  summary  of 
forty-two  recorded  cases  in  which  the  cervical  portion  of  the  duct 
was  injured  during  surgical  operations,  sixteen  of  which  were  for  the 
removal  of  tuberculous  glands ;  nearly  all  the  rest  were  for  the  removal 
of  malignant  glands.  Death  occurred  in  only  five  (12.55^)  of  the  cases. 
so  that  the  injury  is  by  no  means  so  fatal  as  is  often  stated.  The  reason 
for  this  is  explained  by  the  method  in  which  the  duct  is  connected  to  the 
venus  system.  According  to  Lower  and  Tiechmann,  the  duct  frequently 
opens  into  the  junction  of  the  internal  jugular  and  subclavian  veins  in 
a  delta-like  manner  by  several  channels,  or  it  may  subdivide  into  two 
or  three  large  terminal  branches  which  enter  different  veins.  When, 
therefore,  only  one  of  the  terminal  divisions  -is  divided,  the  others  suffice 
to  convey  enough  chyle  into  the  circulation.  *  Even  should  complete 
section  occur  of  a  duct  which  has  only  a  single  ending,  there  is  usually 
a  sufficient  number  of  thoracic  or  abdominal  communications  with  the 
venous  system  to  prevent  that  death  from  inanition  which  the  older 
surgical  writers  regarded  as  the  inevitable  consequence  of  division  of 
the  great  chyle-conducting  trunk.  These  communications  are  probably 
in  many  cases  enlarged,  owing  to  pressure  upon  the  duct  near  its  termi- 
nation by  the  tumour  or  enlarged  glands  for  which  the  operation  is 
performed.' 

The  accident  declares  itself  at  the  time  of  the  operation  by  *the 
sudden  flooding  of  the  wound  with  a  fluid  which  may  be  almost  clear,  as 
the  patient  has  usually  had  no  food  for  some  hours,  or  clear  but  mingled 
with  whitish  threads,  or  distinctly  milky  like  skimmed  milk  or  milk 
mixed  with  water.     Frequently  a  search  reveals  the  cut  end  of  the 
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duct  or  a  wound  in  the  wall,  from  which  the  fluid  escapes;  and  it  is 
interesting  to  note  that  this  escape  is  frequently  rhythmical,  a  little  jet 
being  expelled  at  each  expiration,  showing  how  important  a  part  the 
respiratory  movements  play  in  the  propulsion  of  chyle  through  a  vessel 
whose  walls  are  very  sparsely  supplied  with  muscular  tissue'  (Stuart). 
Should  the  injury  escape  notice  at  the  operation  it  is  manifested  subse- 
quently either  by  the  subcutaneous  collection  of  a  whitish  fluid,  or  by 
the  establishment  of  a  fistula,  from  which  there  is  often  a  lymphorrhoea 
or  chylorrhcea  sufficiently  profuse  to  soak  through  the  dressing  and  to 
produce  rapid  emaciation  and  feebleness  along  with  great  thirst  and 
hunger. 

With  regard  to  treatment,  the  writer  cannot  do  better  than  reproduce 
the  following  paragraph  from  Stuart's  paper:  'The  best  treatment,  if 
the  wound  of  the  thoracic  duct  is  recognized  during  the  operation,  is 
ligature  of  the  peripheral  end;  ligature  of  the  central  end  in  addition 
is  in  most  cases  unnecessary,  but  can  do  no  harm.  Suture  of  a  wound 
in  the  duct  is  worth  attempting  only  in  very  favourable  cases.  Packing 
is  only  justifiable  if  the  surgeon  is  unable  to  apply  a  ligature. 

'  The  best  treatment,  if  the  wound  of  the  thoracic  duct  is  not  recog- 
nized till  after  the  operation,  is  probably  firm  packing  of  the  wound, 
which  almost  invariably  results  in  cure  with  or  without  a  comparatively 
short-lived  fistula.  Firm  supraclavicular  external  pressure  may  be  suc- 
cessful if  the  wound  is  firmly  closed,  and  may  also  be  successful  even  if 
the  wound  is  not  closed;  there  have  been  too  few  cases  of  this  treatment 
to  allow  of  a  definite  expression  of  opinion  upon  it.  Probably  where  the 
accumulation  in  a  closed  wound  is  recognized  as  being  chylous,  supra- 
clavicular pressure — the  accumulation  being  left  in  situ — will  be  a  safe 
and  satisfactory  method.  The  wound  may  be  reopened,  and  a  ligature 
or  forceps  applied  to  the  duct,  usually  with  complete  success;  but  this  is 
a  difficult  procedure,  and  hardly  justifiable  unless  packing  has  been 
tried  and  has  failed.' 

Nerve  lesions.  The  two  motor  nerves  most  commonly  injured 
are  the  inframandibular  branch  of  the  facial  and  the  spinal  accessory. 
Unfortunately  it  is  sometimes  impossible  to  avoid  dividing  these  nerves. 

The  inframandibular  branch  of  the  facial  pierces  the  general  envelope 
of  deep  cervical  fascia  a  little  behind  the  angle  of  the  jaw  and  then 
descends  under  the  platysma  to  join  the  ascending  branch  of  the  trans- 
verse superficial  cervical  nerve.  Before  supplying  branches  to  the  pla- 
tysma the  nerve  gives  oflF  a  branch  which  passes  forwards  and  upwards 
to  join  the  supramandibular  branch  of  the  facial  almost  immediately  in 
front  of  where  the  facial  vessels  cross  the  lower  border  of  the  mandible. 
JaflFe  has  shown  that  this  anastomotic  branch,  which  he  terms  the  ramus 
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anastomoticus  collo-mandibularis,  contains  the  nerve  fibres  which  supply 
the  depressor  labii  inferioris.  The  portion  of  the  supramandibular 
branch  of  the  facial  behind  the  anastomosis  contains  no  fibres  which  go 
to  the  above  muscle.  Hence,  paralysis  of  the  lower  lip  is  caused  either  by 
division  of  the  inf ramandibular  branch  of  the  facial  before  it  gives  off  the 
anastomotic  branch  by  division  of  the  latter,  or  by  division  of  the  supra- 
mandibular branch  after  it  has  been  joined  by  the  anastomotic  branch. 
Jaffe  has  further  shown  that  the  ramus  anastomoticus  collo-mandibularis 
in  more  than  half  the  cases  leaves  the  inf  ramandibular  branch  of  the 
facial  at,  or  even  a  little  below,  the  level  of  the  hyoid  bone.  In  the  re- 
maining instances  it  comes  off  further  backwards  nearer  the  angle  of  the 
jaw.  The  variation,  therefore,  in  the  extent  to  which  the  fibres  which 
supply  the  depressor  labii  inferioris  reach  below  the  posterior  third  of  the 
horizontal  ramus  of  the  jaw,  accounts  for  the  fact  that  an  incision  placed 
at  a  given  level  below  the  jaw  will  cause  paralysis  of  the  lower  lip  in  one 
case  and  not  in  another.  Kocher  recommends  that  the  *  normal  incision  * 
for  the  upper  part  of  the  anterior  triangle  of  the  neck  should  extend 
from  the  mastoid  process  to  the  middle  of  the  hyoid  bone,  and  that  it 
should  lie  a  finger's  breadth  below  and  behind  the  angle  of  the  jaw. 
As  Jaflfe  rightly  points  out,  when  the  anastomotic  branch  to  the  depres- 
sor labii  inferioris  arises  low  down,  it  will  be  divided  by  this  incision. 
It  is  better,  therefore,  to  make  the  normal  incision  at  a  lower  level. 

In  clearing  out  the  submaxillary  triangle,  the  fibres  which  supply 
the  depressor  labii  inferioris  will  escape  if  the  posterior  extremity  of  the 
incision  be  kept  half  an  inch  in  front  of  the  point  where  the  facial 
vessels  cross  the  lower  border  of  the  mandible  (Jaflfe).  To  clear  out 
the  posterior  part  of  the  digastric  triangle  JaflFe  recommends  that  a 
second  incision  be  made  in  a  direction  from  the  tip  of  the  mastoid 
process  towards  the  thyreoid  cartilage.  In  some  cases,  however,  espe- 
cially when  the  glands  in  the  parotid  compartment  of  the  gastric  triangle 
are  very  adherent,  it  is  impossible  to  avoid  injuring  the  inf  ramandibular 
branch  of  the  facial,  with  the  result  that  paralysis  of  the  depressor  labii 
inferioris  occurs.  The  paralysis  manifests  itself  by  more  or  less  com- 
plete immobility  of  the  lower  lip  on  the  afifected  side;  it  is  most  notice- 
able when  the  patient  laughs  or  attempts  to  show  the  teeth.  While  the 
paralysis  is  in  some  cases  permanent,  in  the  majority  of  instances  it  is 
only  temporary,  and  in  these  cases  it  is  evident  that  some  of  the  nen*e 
fibres  which  go  to  the  muscle  have  escaped  injury.  The  division  of  the 
platysma,  and  of  some  of  the  nerve  filaments  which  supply  it,  no  doubt 
accounts  for  many  of  the  cases  of  slight  transient  paralvsis  of  the  lower 

lip. 

The  most  important  lesion  following  excision  of  tuberculous  cer>'^ical 
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glands  is  undoubtedly  that  which  results  from  division  of  the  spinal 
accessory  nerve.  This  nerve  is  subject  to  considerable  variation  in  size, 
as  well  as  in  the  level  and  depth  at  which  it  pierces  the  sterno-mastoid 
muscle.  As  a  rule,  it  passes  downwards  and  backwards  in  front  of  the 
internal  jugular  vein,  but  occasionally  it  passes  behind  it.  The  variation 
in  size  is  due  to  the  fact  that  the  third  and  fourth  cervical  nerves  often 
take  a  larger  share  than  the  spinal  accessory  in  supplying  the  trapezius — 
indeed,  in  a  few  instances  the  spinal  accessory  has  been  found  to  end 
in  the  sterno-mastoid.  The  nerve  is  much  more  liable  to  be  injured 
in  the  posterior  than  in  the  anterior  triangle.  In  some  cases  it  is  im- 
possible to  get  away  all  the  glands  without  removing  a  portion  of  the 
nerve.  In  other  cases  the  nerve  is  merely  divided,  in  which  case  the  two 
ends  should  be  united  at  the  close  of  the  operation  with  a  fine  silk 
suture;  and  to  prevent  the  nerve  from  becoming  embedded  in  cicatricial 
tissue,  it  is  well  to  surround  it  with  a  piece  of  Cargile  membrane. 

When  the  trapezius  is  completely  paralysed  the  shoulder  droops, 
the  neck  on  the  same  side  appears  longer,  and  the  inferior  angle  of  the 
scapula  is  unduly  prominent  as  well  as  rotated  inwards  towards  the 
spine.  When  the  patient  shrugs  the  shoulder  the  atrophy  of  the  trapezius 
is  shown  by  the  greater  prominence  of  the  levator  anguli  scapulae  on 
the  affected  side.  The  upper  extremity  hangs  somewhat  heavily  from 
the  shoulder,  and  fatigue  is  produced  by  occupations  which  entail  a  sus- 
tained support  of  the  weight  of  the  limb.  Owing  to  the  fixation  of  the 
scapula,  movements  involving  elevation  of  the  limb  up  to  and  above 
the  level  of  the  shoulder  are  performed  with  greater  effort  than  normal. 
In  many  cases,  however,  it  is  often  remarkable  what  little  functional 
disability  is  complained  of  in  cases  in  which  the  spinal  accessory  nerve 
is  known  to  have  been  sacrificed.  The  loss  of  this  nerve  is  a  small  price 
for  the  patient  to  pay  for  getting  rid  of  an  extensive  mass  of  disease. 
When  the  nerve  is  divided  before  it  pierces  the  sterno-mastoid  the  latter 
muscle  is  to  a  large  extent  paralysed,  as  it  receives  more  of  its  nerve- 
supply  from  the  spinal  accessory  than  from  the  second  and  third  cervical 
nerves.  The  trapezius,  on  the  other  hand,  is  only  partly  paralysed  if 
the  branches  to  it  from  the  third  and  fourth  cervical  nerves  escape  in- 
jury. When,  however,  these  nerves  as  well  as  the  spinal  accessory  have 
been  sacrificed,  the  trapezius  is  completely  paralysed.  The  other  motor 
nerves  have  already  been  sufficiently  referred  to. 

The  only  important  complications  arising  from  division  of  the  cuta- 
neous branches  of  the  cervical  plexus  are  the  neuralgias  and  radiating 
pains  which  sometimes  result  when  the  stumps  of  these  nerves  are  in- 
volved in  a  cicatrix  in  the  region  of  the  posterior  lx)rder  of  the  sterno- 
mastoid  muscle.    In  some  cases  the  neuralgia  is  so  severe,  and  so  aggra- 
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vated  by  the  movements  at  the  shoulder,  that  the  cicatricial  tissue  must 
be  excised. 


RESULTS  OF  OPERATIONS  UPON  THE  CERVICAL 

GLANDS 

The  results  of  excision  of  tuberculous  cervical  glands  are  most  satis- 
factory. Unless  the  disease  be  unusually  extensive  the  mortality  is 
practically  nil,  and  even  in  extensive  cases  it  is  probably  not  greater 
than  i^.  The  writer  has  had  two  cases — both  very  extensive — in  which 
death  occurred  suddenly  within  forty-eight  hours  of  the  operation.  Xo 
post-mortem  was  allowed,  and  it  was  not  possible  to  say  exactly  what 
the  fatal  result  was  due  to.  In  children  delayed  chloroform  poisonini: 
has  certainly  been  responsible  for  some  of  the  deaths.  The  ultimate 
results — provided  the  operation  be  sufficiently  radical — are  equally  satis- 
factory. Among  ninety-six  patients  followed  for  periods  of  from  three 
lo  thirteen  and  a  half  years  Dowd  (Surgery,  Gynecology,  and  Obstetrics. 
March,  1909)  found  93.7^  of  apparent  cures;  one  patient  died  of 
phthisis,  five  had  recurrence  in  the  glands,  and  in  all  these  an  ultimate 
cure  was  anticipated.  According  to  Dowd  '  patients  who  have  passed 
five  years  in  good  health  since  operation  need  have  little  fear  of  recur- 
rence.' Most  surgeons  will  agree  that  his  statistics  '  surely  substan- 
tiate the  statement  that  the  neck  is  a  particularly  favourable  site  for  the 
surgical  treatment  of  tuberculosis  and  that  the  operation  is  one  of  the 
most  satisfactory  of  surgical  procedures.' 


CHAPTER  III 

OPERATIONS  FOR  THE  REMOVAL  OF  TUBERCULOUS 
GLANDS  FROM  THE  AXILLA  AND  THE  GROIN 

EXCISION  OF  THE  AXILLARY  GLANDS 

The  glandular  disease  in  the  axilla  may  occur  either  alone,  or  it  may 
be  associated  with  tuberculous  cervical  adenitis.  It  is  not  infrequently 
secondary  to  tuberculous  disease  in  the  mamma,  in  which  case  the  latter 
organ  is  removed  along  with  the  glands.  Occasionally  it  is  secondary 
to  tuberculous  disease  of  a  rib. 

The  diseased  glands  generally  form  a  nodular  tumour-like  mass 
which  projects  towards  the  base  of  the  axilla  and  extends  upwards 
under  cover  of  the  pectoral  muscles  towards  the  clavicle.  Not  infre- 
quently isolated  glands  may  be  felt  in  addition  to  the  main  mass;  these 
often  lie  in  front  of  the  posterior  fold  of  the  axilla,  in  relation  to  the 
subscapular  vessels.  When  the  subclavicular  glands  are  involved  they 
can  often  be  detected  by  deep  palpation  through  the  infraclavicular  tri- 
angular depression  corresponding  to  the  interval  between  the  adjacent 
borders  of  the  pectoralis  major  and  deltoid  muscles. 

Operation.  To  remove  the  axillary  glands  an  incision  is  made 
along  the  anterior  fold  of  the  axilla.  By  prolonging  its  extremities  on 
to  the  chest-wall  and  upper  arm  respectively,  the  necessary  access  may 
be  got  for  removing  the  disease  should  it  prove  to  be  more  extensive 
than  was  anticipated.  After  splitting  the  axillary  fascia  the  glands  are 
freed  from  the  lower  borders  of  the  pectoralis  major  and  minor  muscles,' 
and  forceps  are  applied  to  the  long  thoracic  artery.  The  posterior  flap 
is  dissected  back  off  the  glands  until  the  edge  of  the  latissimus  dorsi  is 
well  exposed.  The  assistant  now  retracts  the  pectoral  muscles  well  up- 
wards and  forwards,  while  the  surgeon  proceeds  to  separate  the  glands 
from  their  attachments.  In  many  cases  this  can  be  done  to  a  large 
extent  by  the  finger,  by  gauze  dissection,  aided  if  necessary  by  the  knife, 
by  blunt-pointed  scissors,  or  by  a  blunt  dissector.  The  operator  will 
generally  find  it  most  convenient  in  the  first  instance  to  separate  the 
glands  from  the  serratus  magnus  by  working  from  before  backwards 
and  from  below  upwards.  The  intercosto-humeral  nerve  is  divided,  but 
care  should  be  taken  not  to  injure  the  posterior  thoracic  nerve,  which 
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runs  downwards  on  the  muscle  rather  nearer  the  posterior  than  the  an- 
terior fold  of  the  axilla.  Forceps  are  applied  to  the  lateral  perforating 
branches  of  the  intercostal  vessels.  The  next  step  is  to  follow  the  glands 
upwards  beneath  the  pectoral  muscles  towards  the  apex  of  the  axilla. 
When  they  have  been  sufficiently  freed  they  are  grasped  with  forceps, 
and  dragged  downwards  along  with  the  axillary  vein,  to  the  sheath  of 
which  they  are  generally  adherent.  Forceps  are  applied  to  the  tributaries 
of  the  vein  before  they  are  divided  and,  if  possible,  the  division  should 
not  be  made  too  close  to  the  main  vein,  otherwise  the  ligature  is  liable 
to  slip.  The  removal  of  a  portion  of  the  axillary  vein  is  less  frequently 
necessary  when  the  glands  are  tuberculous  than  it  is  when  they  are 
carcinomatous. 

In  removing  the  glands  from  the  posterior  wall  of  the  axilla  the 
subscapular  vessels  may  have  to  be  divided  or  removed;  every  attempt. 
however,  should  be  made  to  preserve  the  long  subscapular  nerve  which 
accompanies  them,  as  it  supplies  the  latissimus  dorsi  muscle. 

When  the  subclavicular  glands  are  extensively  diseased  and  adherent, 
further  access  must  be  obtained  before  they  can  be  removed.  This  can 
be  got  either  by  removing  the  lower  fibres  of  the  pectoralis  major,  or 
by  partly  or  completely  dividing  the  muscle  as  it  crosses  the  axilla,  and 
suturing  it  again  at  the  close  of  the  operation.  The  disadvantage  of 
the  latter  plan  is  that  the  limb  must  be  bandaged  to  the  chest  during 
the  healing  of  the  wound,  otherwise  the  stitches  in  the  muscle  would  cut 
through.  It  is  this  fixation  of  the  arm  in  the  adducted  position  which 
is  largely  responsible  for  the  subsequent  limitation  of  abduction. 

A  better  plan  than  the  above,  therefore,  is  to  remove  the  subclavicular 
glands  through  a  separate  incision  made  a  little  below  and  parallel  to 
the  middle  two-fourths  of  the  clavicle.  The  cephalic  vein,  which  ascends 
in  the  groove  between  the  pectoralis  major  and  deltoid  muscles,  must 
be  carefully  isolated  and  divided  between  two  ligatures  just  before  it 
pierces  the  costo-coracoid  membrane.  The  subclavicular  triangular  in- 
terspace between  the  two  muscles  is  then  freely  opened  up  and  their 
edges  well  retracted,  the  pectoralis  major  downwards  and  inwards,  the 
deltoid  upwards  and  outwards.  If  this  does  not  give  sufficient  room 
some  of  the  clavicular  fibres  of  the  pectoralis  major  are  divided  a  little 
below  their  origin.  The  pectoralis  minor  is  now  exposed,  and  by  divid- 
ing the  costo-coracoid  membrane  along  its  upper  border  the  muscle  may 
be  freed  and  retracted  downwards  and  outwards.  To  reach  the  glands 
the  costo-coracoid  membrane  must  be  removed  and  the  first  part  of  the 
axillary  vein  exposed.  In  doing  this  a  blunt  dissector  is  used  to  isolate 
the  thoracic  axis  artery  and  vein,  which  are  divided  and  double  liga- 
tured, care  being  taken  to  preserve  the  external  anterior  thoracic  ner\'e. 
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which  supplies  the  great  pectoral  muscle.  Above,  the  glands  are  dis- 
sected off  the  sheath  of  the  subclavius  muscle,  and,  below  it,  off  the  upper 
two  ribs  and  the  fascia  covering  the  first  intercostal  space.  Externally, 
they  are  carefully  separated  from  the  sheath  of  the  first  part  of  the  axil- 
lary vein,  and  if  they  are  adherent  the  sheath  must  be  removed  along 
with  them.  Lastly,  the  glands  are  followed  upwards  behind  the  clavicle 
and  the  axillary  vessels  into  the  root  of  the  neck.  In  this  part  of  the 
operation  they  are  dissected  off  the  upper  digitations  of  the  serratus 
magnus  and  the  upper  part  of  the  posterior  thoracic  nerve.  When  the 
dissection  has  been  completed  the  two  wounds  freely  communicate  be- 
hind the  pectoralis  minor.  Both  wounds  are  closed  completely.  Drain- 
age is  provided  for  by  introducing  a  tube  through  a  puncture  opening  a 
little  in  front  of  the  posterior  fold  of  the  axilla.  The  tube  lies  in  the 
gutter  between  the  inner  and  posterior  walls  of  the  axilla. 

If  the  disease  be  complicated  by  the  presence  of  an  abscess,  or  a  sinus, 
these  conditions  are  treated  on  the  same  lines  as  has  already  been  de- 
scribed in  dealing  with  tuberculous  glands  in  the  neck. 

EXCISION  OF  THE  INGUINAL  GLANDS 

When  the  disease  is  confined  to  the  inguinal  group  an  incision  is 
made  parallel  to  and  a  little  below  Poupart's  ligament,  the  length  of  the 
wound  depending  on  the  extent  of  the  disease.  When  the  femoral 
group  is  alone  involved,  the  incision  should  be  more  or  less  vertical. 
When  both  sets  of  glands  are  diseased,  a  flap  with  its  base  at  Poupart's 
ligament  is  dissected  upwards  off  Scarpa's  triangle  by  means  of  a  horse- 
shoe-shaped incision.  When  the  glands  are  not  adherent  their  removal 
is  a  comparatively  simple  matter,  but  when  they  are  caseous  and  adher- 
ent, considerable  difficulty  may  be  experienced  in  separating  them  from 
the  long  saphenous  vein  and  from  the  femoral  vein.  In  dissecting  the 
glands  off  the  cribriform  fascia  and  the  fascia  lata,  the  upper  part  of 
the  long  saphenous  vein  and  portions  of  the  superficial  branches  of  the 
femoral  artery  and  their  companion  veins  are  removed  along  with  the 
glands.  In  ligaturing  the  long  saphenous  vein  close  to  the  femoral  care 
must  be  taken  to  see  that  a  suflScient  pedicle  is  left  to  prevent  the  ligature 
from  slipping.  If  the  femoral  vein  itself  be  wounded  the  whole  vein 
should  not  be  ligatured;  the  opening  should  be  sutured  with  a  fine 
needle  and  catgut,  and  the  sutured  area  should  be  supported  by  stitching 
over  it  the  remains  of  the  sheath,  or  any  fascia  in  its  immediate  neigh- 
bourhood. 

If  the  gland  which  occupies  the  crural  canal  be  also  diseased,  it  must 
be  removed  by  carefully  opening  up  the  inner  compartment  of   the 
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femoral  sheath,  care  being  taken  to  keep  the  femoral  vein  retracted  out- 
wards. If  after  removing  the  gland  the  crural  ring  seems  to  be  unduly 
patent,  it  should  be  closed  according  to  one  or  other  of  the  method? 
adopted  in  performing  the  radical  cure  of  a  femoral  hernia.  It  is  usually 
sufficient  to  pass  a  loop  of  catgut — or  linen  thread — through  the  wbo'.e 
thickness  of  the  pectineus  muscle  just  internal  to  the  femoral  vein,  anl 
then  to  pass  the  two  extremities  of  the  sutures  from  within  outward> 
through  the  external  oblique  immediately  above  Poupart's  ligament  By 
tightening  up  the  suture,  and  tying  the  ends  together,  the  crural  canal  is 
closed  by  approximating  the  inner  part  of  Poupart's  ligament  to  tht 
pectineus  muscle. 

If  the  femoral  vein  has  been  sutured  the  bandage  should  be  firmly 
applied  and  the  foot  of  the  bed  should  be  raised.  Should  the  vein  be- 
come thrombosed  the  risk  of  embolism  must  be  guarded  against  by  pre- 
venting the  patient  from  moving  the  limb. 
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CHAPTER ly 
OPERATIONS  UPON  THE  SPLEEN 

ANATOMY  OF  THE  SPLEEN 

The  spleen  is  almost  entirely  covered  with  peritoneum  and  is  situated 
behind  the  fundus  of  the  stomach,  being  covered  by  the  lower  ribs.  Its 
outer  or  phrenic  surface  is  convex  and  lies  against  the  diaphragm,  which 


Fig.  86.    The  Spleen  :  its  Pedicles  and  Blood-vessels. 

separates  it  from  the  ninth,  tenth,  and  eleventh  ribs.     In  its  upper  part 
it  is  separated  from  the  costal  wall  by  the  left  pleura  and  lung. 

The  gastric  surface  is  concave  and  rests  upon  the  fundus  of  the 
stomach.  Within  the  confines  of  this  surface  lies  the  hilum  for  the  entry 
and  departure  of  the  splenic  vessels. 

The  renal  surface  is  applied  to  the  upper  and  outer  part  of  the 
anterior  surface  of  the  left  kidney,  and  usually  overlaps  the  summit  of 
the  suprarenal  capsule. 
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The  basal  end  of  the  spleen  bears  a  varying  relationship  to  the 
splenic  flexure  of  the  colon  and  tail  of  the  pancreas.  The  extent  to  which 
the  tail  of  the  pancreas  comes  into  relationship  with  the  spleen  may  vary 
considerably;  it  very  frequently  encroaches  on  the  gastric  surface  in 
its  lower  part  as  far  forward  as  the  hilum. 

The  peritoneal  attachments  of  the  spleen  are  three: — 

1.  The  licno-rcnal  ligament,  a  double  fold  of  peritoneum  which 
passes  from  the  intermediate  border  of  the  spleen  to  the  anterior  surface 
of  the  left  kidney. 

This  peritoneal  attachment  only  partakes  of  the  nature  of  a  ligament 
when  the  spleen  is  drawn  forward;  in  situ,  the  two  folds  forming  it  pass 
off  to  the  right  and  to  the  left  on  the  posterior  abdominal  wall,  the  tail 
of  the  pancreas  and  the  splenic  vessels  separating  them  widely. 

2.  The  gastrO'Splenic  omentum  is  a  longer  and  more  delicate  told 
which  passes  from  the  hilum  of  the  spleen  to  the  fundus  of  the  stomach; 
between  its  layers  run  the  left  arteria  gastro-epiploica  and  the  vasa 
brevia,  branches  of  the  splenic  artery.  This  fold  is  continuous  below 
with  the  gastro-colic  omentum. 

3.  The  lower  end  of  the  spleen  is  supported  by  a  peritoneal  shelf. 
the  costO'Colic  ligament,  formed  by  a  fold  of  peritoneum  passing  from 
the  diaphragm  opposite  the  tenth  and  eleventh  ribs  to  the  splenic  flexure 
of  the  colon. 

The  spleen  receives  its  blood-supply  from  the  splenic  artery,  a  branch 
of  the  coeliac  axis.  This  vessel  breaks  up  between  the  layers  of  the 
lieno-renal  ligament  into  five  or  six  branches  which  enter  the  hilum  of 
the  spleen. 

The  blood  returning  from  the  spleen  is  poured  into  the  portal  system 
through  the  splenic  vein. 

The  spleen  may  be  marked  out  upon  the  surface  of  the  body  by 
drawing  two  horizontal  lines  from  the  spinous  processes  of  the  ninth 
dorsal  and  first  lumbar  vertebrae;  these  are  joined  by  a  vertical  line  4 
centimetres  (i5<2  inches)  to  the  left  of  the  mid-line  of  the  body,  and 
another  corresponding  with  the  left  mid-axillary  line.  Within  this 
quadrilateral  space  the  spleen  lies  obliquely  beneath  the  ninth,  tenth. 
and  eleventh  ribs. 

SPLENECTOMY 

Indications,  (i)  Injury,  The  spleen  may  be  injured  by  pen^ 
trating  wounds  or  may  suffer  laceration  or  crushing  in  the  absence  of 
perforation  of  the  parietes.  In  the  great  majority  of  these  cases  the 
extent  of  the  laceration  is  such  that  splenectomy  is  the  most  efficient  and 
rapid  method  of  controlling  haemorrhage.    Even  in  those  cases  of  slight 
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capsular  rupture  met  with  in  chronically  enlarged  or  wandering  spleen, 
the  result  of  minor  degrees  of  violence,  splenectomy  is  indicated,  though 
either  the  slight  tearing  of  the  capsule  or  the  size  of  the  organ  might  not, 
in  themselves,  warrant  such  radical  treatment.  In  the  rare  forms  of 
injury  in  which  the  spleen,  wounded  or  uninjured,  escapes  through  a 
rent  in  the  abdominal  wall,  it  is  wiser  in  most  cases  to  perform  splenec- 
tomy on  account  of  the  dangers  of  reposition,  from  an  overlooked  lacera^ 
tion  or  from  sepsis. 

(ii)  Abscess,  Johnston  has  recorded  nine  splenectomies  for  abscess 
with  one  death,  and  although  in  some  cases  where  the  splenic  abscess 
is  found  after  the  abdomen  has  been  opened  for  exploratory  purposes 
the  organ  may  be  excised,  as  a  rule  incision  and  drainage  are  the  best 
procedures  (see  Splenotomy). 

(iii)  Tuberculosis,  In  primary  enlargement  of  the  spleen  from 
tubercle,  and  in  secondary  affection,  when  the  organ  is  giving  rise  to 
trouble  by  reason  of  its  mobility,  splenectomy  is  an  operation  which 
has  given  satisfactory  results. 

(iv)  Cysts,  Of  the  three  varieties  of  this  condition,  hydatid  cysts, 
non-parasitic  cysts,  and  dermoid  cysts,  the  last  mentioned  is  of  extreme 
rarity.  Provided  the  adhesions  are  not  too  extensive,  splenectomy  is 
undoubtedly  the  operation  to  be  preferred. 

(v)  New  grozvths.  Primary  growths  of  the  spleen  should  be  treated 
by  splenectomy.     They  are  extremely  rare. 

(vi)  Wandering  spleen.  When  surgical  treatment  is  required  for  this 
condition,  splenectomy  is  usually  the  most  appropriate  operation,  for  it 
is  not  often  that  the  slighter  degrees  of  movable  spleen,  those  most 
suitable  for  replacement  of  the  organ  in  its  normal  position,  give  rise  to 
sufficient  inconvenience  to  call  for  operation.  When  the  pedicle  is  long, 
when  the  spleen  is  engorged  or  adherent  in  its  false  position,  then 
splenectomy  is  the  better  practice. 

(vii)  Splenomegaly,  The  fundamental  character  of  this  latter-day 
study  of  splenic  disease  has  been  discussed  as  follows  by  Kanavel. 

Pernicious  anaemia,  splenic  anaemia,  haemolytic  jaundice,  etc.,  are 
clinical  terms  denoting  ill-defined  clinical  entities,  and  it  is  probable  that 
as  our  knowledge  grows  an  entirely  new  classification  of  these  diseases 
will  result,  based  upon  a  pathological  or  physiological  foundation.  There- 
fore, any  final  decision  at  this  time  as  to  whether  they  should  be  sub- 
jected to  splenectomy  might  lead  us  to  an  ill-judged  abandonment  of  a 
procedure  that  has  the  greatest  of  possibilities  for  the  cure  of  a  disease 
hitherto  incurable,  and,  on  the  other  hand,  by  misguided  enthusiasm 
lead  us  to  subject  many  patients  to  unnecessary  and  dangerous  surgical 
procedures.     Pernicious  anaemia  and  splenic  anaemia  particularly  will 
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probably  be  subdivided  into  many  diseases  or  many  forms  of  the  same 
disease.  Therefore,  every  patient  presenting  himself,  and  especially 
every  patient  operated  upon,  should  have  a  most  exhaustive,  clinical, 
bacteriological,  chemical,  and  pathological  study  before  and  after  opera- 
tion with  the  idea  of  determining  the  exact  nature  of  the  physiological 
and  pathological  processes  underlying  the  disease.  No  objection  can  be 
raised  to  splenectomy  in  selected  groups  of  these  disputed  cases  if  the 
subject  is  approached  in  this  manner.  The  field  should  be  especially 
fruitful  for  the  physiological  chemist.  As  examples  of  the  course  in- 
vestigation may  take,  one  might  mention  the  study  of  expressed  senini 
and  cellular  proteids  from  removed  spleens  both  normal  and  abnormal, 
the  increased  fragility  of  the  red  blood  cells  shown  in  haemolytic  jaun- 
dice, and  the  comparison  of  the  spleen  to  the  ductless  glands  introduced 
by  Eppinger  in  the  term  *  hypersplenism.' 

That  the  spleen  is  concerned  in  the  destruction  of  red  blood  cells 
cannot  be  disputed,  but  whether  in  any  of  these  diseases  it  acts  in  thi- 
capacity  as  the  primary  factor,  or  only  after  the  blood  cells  have  been 
marked  for  destruction  by  some  other  factor  has  not  been  determined. 
That  the  ordinary  chronic  hypertrophy  is  a  strong  factor  in  an  accom- 
panying anaemia  is  without  doubt  true,  but  the  relation  of  this  bloou 
destruction  to  the  various  types  is  still  unknown.  No  conclusive  studies 
have  been  made  of  the  relation  of  the  blood  picture  to  the  acute  en- 
largements. 

Is  it  possible  that  we  may  come  to  speak  of  primary  and  secondary 
hypertrophy  of  the  spleen  as  indicating  on  the  one  hand  an  increase 
of  the  size  due  to  a  demand  on  the  part  of  the  organism  for  more 
function  which  may  in  time  overrun  itself,  and  on  the  other  an  increase 
due  to  toxicity,  producing  pathological  or  physiological  enlargement  and 
carrying  disease  sequelae  in  its  train?  In  the  first  instance  we  couM 
imagine  such  a  splenic  enlargement  that  might  be  beneficial  at  one 
stage  and  detrimental  at  another,  just  as  with  the  enlargements  of  the 
thyroid,  and  in  the  second,  we  could  imagine  a  spleen  causing  great  de- 
struction of  blood  and  hence  a  menace  to  health,  the  removal  of  which 
would  be  beneficial  but  would  demand  at  the  same  time  the  elimination 
of  the  etiological  factor. 

Under  our  present  clinical  classification  splenic  anaemia,  anaemia 
from  splenomegaly  accompanying  chronic  septic  foci,  syphilis,  haemolytic 
jaundice,  will  secure  the  greatest  l^enefit  through  splenectomy.  Spleno- 
megaly with  liver  enlargement  will  secure  benefit  varying  with  the  type 
and  stage  of  disease  and  our  knowledge  is  not  now  sufficient  to  dra\N 
general  conclusions. 

The  so-called  pernicious  anaemias  have  not  been  studied  long  enough 
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to  give  definite  data.  It  is  certain,  however,  that  some  types  are  not 
benefited  permanently,  many  are  benefited  primarily,  and  it  is  not  known 
if  any  are  cured.  The  question  will  probably  not  be  definitely  settled 
until  we  know  enough  to  reclassify  the  disease.  Meanwhile  enough 
benefit  can  be  secured  by  repeated  transfusions  and  splenectomy  and 
the  removal  of  all  septic  foci  to  justify  splenectomy  in  carefully  studied 
and  selected  cases,  but  the  general  adoption  of  the  operation  in  this 
condition  is  not  justified  by  the  results  obtained  up  to  the  present. 

From  the  available  operative  results  certain  facts  may  be  recorded. 
For  instance,  Krumbhaar  has  shown  that  during  the  earlier  experience 
with  the  operation  the  number  of  deaths  occurring  immediately  or 
within  six  weeks  after  splenectomy  reached  as  high  as  20;^.  It  soon 
became  apparent  that  many  of  these  deaths  were  due  not  to  the  inherent 
risks  of  the  operation,  but  to  the  condition  of  the  patient.  As  soon, 
therefore,  as  the  unwarranted  surgical  risks  were  avoided  the  operative 
mortality  dropped  well  below  5^.  The  more  intelligent  selection  of  cases 
for  splenectomy  was  the  result  of  the  recognition  of  the  fact  that  the 
operation  itself  was  of  high  risk  in  certain  stages  of  the  disease  and  that 
even  if  the  patient  recovered,  a  remission  of  symptoms  could  not  be 
reasonably  expected. 

In  the  anaemias  with  splenic  hypertrophies  accompanying  syphilis, 
malaria,  or  chronic  sepsis  we  seem  to  be  dealing  with  an  anaemia  sequen- 
tial to  an  hypertrophy  of  the  spleen  due  to  a  toxaemia — an  hypertrophy 
probably  beneficial  in  limiting  or  destroying  the  primary  disease,  but 
carrying  in  its  train  the  unfortunate  sequela  of  red  cell  destruction. 
Here  again  we  should  ask  ourselves  if  the  primary  disease  has  been 
eradicated  and  wise  judgment  may  be  demanded  as  to  the  proper  time 
and  indications  for  splenectomy.  If  the  splenic  enlargement  is  only  a 
sequela  of  an  infection  already  passed,  its  removal  will  be  sufficient  to 
relieve  the  anaemia.  When  we  come  to  the  question  of  enlargements 
of  the  spleen  accompanying  liver  hypertrophy  the  question  is  more 
complicated  and  in  all  probability  the  results  more  indefinite.  If  we  can 
prove  that  the  splenic  enlargement  is  antecedent,  it  should  be  an  impor- 
tant factor.  Where  it  follows  liver  enlargement  we  would  expect  less 
result.  Here,  however,  owing  to  the  difficulty  of  determining  small 
enlargements  of  the  spleen  our  previous  clinical  knowledge  may  be  en- 
tirely changed  as  a  result  of  observation  upon  the  operating  table,  and 
we  may  find  even  in  these  cases  that  the  spleen  has  been  primarly  en- 
larged but  unrecognized. 

Haemolytic  jaundice  and  splenic  anaemia  as  at  present  classified  give 
most  brilliant  results  after  splenectomy.  Elliott  and  Kanavel  observed 
and  studied  several  cases  of  haemolytic  jaundice,  upon  one  of  which 
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Kanavel  operated,  and  the  result  of  this  study  with  a  collection  of  the 
scattered  cases  found  in  the  literature  was  published  in  191 5,  being  the 
first  time  the  subject  had  been  discussed  in  American  literature  and  the 
first  report  of  a  case  operated  upon  in  this  country.  At  that  time  they 
were  able  to  collect  reports  of  48  cases,  and  since  that  time  over  22,  more 
have  been  operated  upon,  making  70  available  for  study. 

Treatment.  In  many  cases  the  course  is  so  mild  as  not  to  call  for 
treatment,  and  in  the  more  severe  cases  many  years  may  elapse  before 
the  severe  crises  or  complications  bring  the  patient  to  the  physician. 
The  use  of  iron,  arsenic,  and  other  drugs  has  not  served  to  alter  or 
ameliorate  the  condition,  and  X-ray  therapy  has  been  tried  without  re- 
sult. On  the  other  hand,  the  remarkable  benefit  secured  by  splenectomy 
would  seem  to  recommend  this  procedure,  not  alone  in  these  severe 
cases,  but  also  in  the  milder  yet  progressive  types,  to  forestall  the  onset 
of  complications  on  the  part  of  the  gall-bladder  and  relieve  those  pa- 
tients who  are  constantly  more  or  less  ill  but  who  do  not,  as  yet,  suffer 
from  severe  crises.  This  would  seem  to  be  indicated  particularly  in  the 
younger  individuals,  where  we  should  not  wait  for  the  large  splenic 
tumour  or  marked  general  disability  which  would  prevent  the  proper 
development  of  the  child.  On  the  other  hand,  we  would  not  be  con- 
sidered as  advising  the  procedure  in  the  absence  of  some  disability, 
since  a  larger  proportion  of  these  cases  apparently  grow  to  old  age 
without  any  subjective  evidence  of  illness.  Where  feasible  it  is  ad- 
visable to  operate  in  the  free  interval  between  the  crises.  Kanavel  at!- 
ministered  10  ms.  of  adrenalin,  1-1,000,  hypodermically  a  half-hour 
before  operating,  to  reduce  the  size  of  the  spleen.  This  produced  a  con- 
traction of  at  least  two  inches  in  the  diameter  and  restored  to  the  circu- 
lation that  bulk  of  blood. 

The  removal  of  the  spleen  has  been  followed  by  most  satisfactory 
results.  The  effect  on  the  blood  picture  is  an  immediate  increase  of  the 
number  of  the  blood  cells  and  the  percentage  of  haemoglobin,  and  the 
results  have  been  fairly  permanent.  The  jaundice  decreased  in  most 
cases  in  the  first  few  days,  and  in  nearly  all  instances  was  absent  at 
the  end  of  two  weeks,  while  the  acholuric  crises,  with  the  attendant 
malaise,  headache,  and  fever,  ceased  entirely.  While  too  few  observa- 
tions have  been  made  over  long  enough  time  to  estimate  the  effect  upon 
the  gall-bladder  complications,  it  is  not  unreasonable,  however,  to  as- 
sume that  the  tendency  to  these  would  be  decreased  or  removed. 

The  results  of  splenectomy  in  the  disease  are  excellent  and  the  col- 
lected cases  show  a  lower  operative  mortality  than  in  any  other  condition 
for  which  splenectomy  has  been  advocated.  Elliott  and  Kanavel  in 
191 5  tabulated  48  cases  in  which  there  were  2  deaths.     The  patients 
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recovering  from  the  operation  obtained  a  symptomatic  cure  and  sufficient 
time  has  elapsed  in  some  of  the  cases  to  warrant  the  belief  that  the 
change  is  permanent.  Curiously,  although  there  was  an  immediate  im- 
provement in  the  blood  picture  of  all  the  patients,  the  increased  fragility 
of  the  red  blood  corpuscles  which  was  a  constant  feature  previous  to 
operation  did  not  consistently  return  to  normal  (Giffin). 

Banti's  disease  has  been  frequently  mistaken  for  haemolytic  jaundice, 
but  if  we  remember  that  the  fragility  is  increased  in  the  latter,  while  not 
in  the  former,  the  differentiation  is  not  difficult. 

Lockwood  has  studied  102  cases  and  his  conclusions  coincide  with 
earlier  authors  that  operation  done  in  the  first  stage  of  the  disease  is 
curative  in  a  large  percentage  of  cases  and  the  operative  mortality  is  not 
high.  The  operative  mortality  up  to  1916  in  the  Mayo  Clinic  in  31  cases 
was  9.651?.  This  includes  all  cases  and  every  stage  of  the  disease.  The 
mortality,  therefore,  should  be  under  105?^.  This  figure  can  be  attained 
if  proper  appreciation  of  the  indications  for  the  operation  is  held. 

The  late  results  of  operation  in  the  early  stage  are  excellent.  Giffin 
reported  that  75;^  of  patients  operated  on  during  this  stage  are  in  good 
health.  The  indication  for  splenectomy  in  this  stage,  therefore,  is  quite 
obvious. 

In  the  later  stages  of  the  disease,  the  operative  mortality  is  higher, 
and  when  ascites,  jaundice,  and  severe  haemorrhages  mark  the  develop- 
ment of  an  advanced  cirrhosis,  the  operative  risk  is  at  least  255^,  be- 
coming prohibitive  in  the  terminal  stages. 

Technique  of  Splenectomy..  Balfour  thus  discusses  and  de- 
scribes the  technique  used  in  the  Mayo  Clinic. 

The  surgery  of  the  spleen  is  practically  confined  to  splenectomy, 
although  ligation  of  the  blood-supply  may  have  limited  usefulness.  The 
incision  usually  preferred  is  in  the  left  rectus.  The  length  of  the  inci- 
sion varies  with  the  size  of  the  spleen,  is  continued  upward  to  within  an 
inch  of  the  costal  margin,  and  in  the  presence  of  a  very  large  spleen, 
parallels  the  costal  margin  to  the  mid-line  if  necessary.  Some  surgeons 
(Warren)  use  a  *T'  incision  when  a  large  spleen  is  to  be  removed. 
Others  speak  of  the  occasional  advisability  of  rib  resection  (Meyer). 
Kanavel  recommends  elevation,  tilting  of  the  body  by  means  of  sand- 
bags, in  order  to  facilitate  the  operation.  The  necessity  for  the  best 
possible  exposure  is  indicated  by  these  various  suggestions. 

The  importance  of  a  careful  abdominal  exploration  is  emphasized 
by  Kanavel  and  others,  in  view  of  the  frequent  gall-bladder  and  liver 
complications  in  the  diseases  for  which  splenectomy  is  advocated. 

I.  The  accessory  adhesions  and  gastrosplenic  omentum  are  separated, 
divided,  and  ligated.    Division  of  the  gastrosplenic  omentum  frees  the 
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fundus  of  the  stomach  which  comes  into  view  in  every  instance  and 
must  be  carefully  protected  from  injury  (see  Fig.  87). 

2.  The  dislocation  of  the  spleen  may  be  accomplished  in  the  majority 
of  instances  by  stripping  the  adhesions  with  the  fingers.  In  a  few  cases 
it  is  necessary  to  divide  adhesions  between  clamps.     After  the  spleen 


Fig.  87.  Posterior  Surface  of  the  Spleen  exposed,  showing  Tail  of 
Pancreas  which  lies  in  the  Splenic  Pedicle,  posterior  to  Vessels.  The 
pancreas  should  be  dissected  from  its  position  before  clamps  or  ligatures  are 
applied.     (Balfour.) 

has  been  displaced  from  its  diaphragmatic  and  renal  position  a  large 
pack  may  be  introduced  into  the  space  formerly  occupied  by  the  spleen. 
This  pack  serves  to  support  the  spleen,  and  if  it  is  well  placed  and  left 
undisturbed  until  all  other  steps  in  the  operation  are  completed,  will 
often  obviate  the  ligation  of  veins  of  some  size  which  might  entail 
much  technical  difficulty. 

3.  The  spleen  is  now  carefully  elevated,  and  tracted  toward  the 
mid-line  and  unless  accessory  vessels  are  encountered  along  the  poste- 
rior border  of  the  pancreas,  t!ie  pedicle  may  be  ligated.     The  pancreas 
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Fig.  88.    Ligation  of  Splenic  Pedicle.     (Balfour.) 

occasionally  comes  into  the  operative  field,  usually  over  the  posterior 
aspect  of  the  pedicle,  and  in  some  instances  the  tail  of  the  organ  must 
be  displaced  tnefore  the  pedicle  can  be  ligated.     A  very  exact  and  safe 
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method  is  to  first  carefully  expose  and  individualize  the  arterial  and 
venous  branches  in  the  pedicle  from  the  posterior  aspect  by  di\nding 
the  fibrous  investment  of  the  pedicle  (see  Fig.  88).  The  successive 
division  of  each  arterial  and  venous  trunk  beginning  with  the  lateral 


Fig.  89.     Peritoneal   Attachments   separated,    mobilizing   Spleen   and 
PERMITTING  APPLICATION   OF  Clamps.     Pcdicle   to   bc   dividcd  at   dotted  line. 

(Balfour.) 


vein  on  each  side  of  the  fan-shaped  pedicle  will  permit  a  very  use- 
ful mol)ilization  of  the  spleen,  so  that  the  clamping  of  the  central  por- 
tion of  the  pedicle  which  usually  contains  the  splenic  artery  or  its 
largest  branch,  is  very  much  favoured.  It  is  rare  that  such  a  methtxi 
is  not  feasible,  and  in  such  event  ligation  en  masse,  preferably  by  the 
two-clamp  method,  can  be  carried  out  (see  Fig.  89).     Gerster  in  1915 
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suggested  the  preliminary  ligation  of  the  arterial  supply  in  order  to 
conserve  as  much  as  possible  of  the  blood  in  the  spleen  by  forcing 
it  out  through  undamped  veins  by  manual  compression  of  the  spleen. 
Lockwood  recently  suggested  the  use  of  the  method  of  Lichtenstein, 
i.e.  the  reintroduction  of  the  blood  which  can  be  expressed  from  the 
removed  spleen  into  the  patient's  veins. 

Under  favourable  circumstances  splenectomy  is  not  a  difficult  or 
dangerous  operation.  Many  surgeons,  however,  have  referred  to  the 
unexpected  and  serious  difficulties  which  may  be  encountered  through 
haemorrhage,  either  from  the  pedicle  itself,  or  from  accessory  veins.  A 
methodical  operation  will  minimize  such  possibilities,  but  not  entirely 
obviate  them.  Troublesome  bleeding  is  usually  venous,  and  can  there- 
fore be  temporarily  controlled  by  the  pressure  of  a  gauze  pack  until  the 
spleen  is  removed.  Usually  such  torn  veins  can  be  ligated,  but  it  may 
be  necessary  to  leave  the  gauze  pack  in  place  until  a  few  days  later. 
When  the  bleeding  can  be  controlled  with  forceps  but  the  vessels 
cannot  be  safely  ligated  because  of  their  friability,  the  forceps  may 
be  left  in  position.  At  the  end  of  seventy-two  hours  they  may  be 
loosened  and,  if  no  oozing  has  taken  place,  removed  in  eight  or  ten 
hours. 

It  is  therefore  of  great  importance  to  anticipate  such  operative 
complications.  This  can  be  accomplished  in  large  measure  by  the  rou- 
tine of  first  dividing  and  ligating  the  gastrosplenic  omentum  and  all 
accessory  adhesions  possible  before  attempting  the  mobilization  of  the 
spleen. 

The  danger  of  injuring  the  stomach  or  pancreas  has  already  been 
referred  to  and  was  early  emphasized  by  Mayo. 

The  difficulties  in  the  operation  of  splenectomy  are  to  some  extent 
dependent  on  the  disease  or  condition  for  which  the  operation  is  per- 
formed. In  pernicious  anaemia,  for  example,  splenectomy  is  practically 
never  attended  by  technical  difficulty.  In  haemolytic  jaundice  the  opera- 
tion is  usually  without  special  risk  although  the  spleen  is  occasionally 
very  large.  Splenic  anaemia  is  most  frequently  associated  with  high 
operative  risk,  particularly  in  advanced  stages  of  the  disease,  often- 
times due,  as  has  already  been  mentioned,  to  the  thrombotic  changes  in 
the  splenic  and  accessory  veins.  The  same  is  true  in  hepatic  cirrhosis, 
In  diseases  which  occur  with  less  frequency  splenectomy  has  no  special 
risks. 

The  post-operative  course  of  splenectomized  patients  depends  also  to 
a  large  extent  on  their  condition  at  operation.  For  example,  in  the  cir- 
rhotic and  ascitic  stage  of  splenic  anaemia,  convalescence  is  protracted 
and  uncertain.     If  a  patient  is  a  good  surgical  risk  and  the  operation 


2i6  OPERATIONS  UPON  THE  SPLEEN 

not  of  extraordinary  difficulty  the  post-operative  course  compares  favour- 
ably with  that  of  any  other  major  abdominal  operation. 

Of  the  actual  complications  it  would  be  expected  that  left-sided 
pleurisy,  with  or  without  fluid,  would  occur  with  greater  frequency  than 
in  other  abdominal  operations,  and  this  is  true. 

The  occurrence  of  a  rise  in  temperature  on  the  second  or  third  day 
in  some  cases  has  been  the  subject  of  some  speculation.  Bland-Sutton 
has  attributed  it  to  infection  in  the  stump  of  the  pedicle,  others  to  pan- 
creatic disturbance. 

Contra-indications.  (i)  Though  desirable  on  other  grounds, 
splenectomy  may  be  contra-indicated  on  account  of  the  density  of  the 
adhesions  enveloping  the  spleen.  This  state  of  affairs  cannot  be  antici- 
pated, consequently  the  line  of  treatment  will  depend  upon  the  condition? 
for  which  the  operation  was  undertaken ;  for  example,  tamponnade  of  a 
lacerated  spleen  or  drainage  of  a  cyst. 

(ii)  Excision  of  the  leukaemic  spleen  is  totally  unjustifiable;  it  has 
no  beneficial  effect  on  the  course  of  the  disease,  while  it  has  given  a 
heavy  primary  mortality. 

Lately,  however,  these  cases  have  been  subjected  to  radium  treat- 
ment, loo-mg.  treatments  are  given  over  three  or  four  hours.  The 
spleen  and  blood  picture  return  to  normal.  Following  this  certain  sur- 
geons advocate  splenectomy. 

(iii)  The  enlarged  spleen  of  malaria  should  not  be  excised  except 
under  the  conditions  already  mentioned. 

(iv)  Portal  hepatic  cirrhosis  associated  with  enlarged  spleen,  ascites, 
and  gastro-intestinal  haemorrhages  has  undoubtedly  been  mistaken  for 
Banti's  disease  and  been  treated  by  splenectomy  on  this  assumption. 

SUTURE  OF  A  RUPTURED  SPLEEN 

Indications.  If  the  tear  in  the  spleen  be  but  slight,  and  the  pa- 
tient's condition  does  not  call  for  the  most  rapid  method  of  treatment, 
an  attempt  may  be  made  to  suture  the  wound  and  save  the  organ. 

Operation.  Stout  catgut  is  the  best  material  to  use,  and  the  su- 
tures should  be  passed  some  distance  from  the  edge  of  the  laceration. 
If  the  gland  proves  very  friable  the  linked  mattress  suture  devised  by 
Nuzum  may  be  used.  It  is  introduced  as  follows:  Pass  a  long  needle 
armed  with  coarse  catgut  straight  through  the  spleen  about  half  an  inch 
from  the  cut  edge,  cross  over  the  incision  to  an  equal  distance  on  the 
opposite  side,  and  to  a  point  corresponding  to  the  one  of  exit,  and  pa^> 
straight  through  in  the  opposite  direction.  Then  carry  the  needle  three- 
quarters  of  an  inch  from  the  last  point  of  exit  on  the  same  side  of  the 
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incision  and  pass  back  again  through  the  spleen.  Then  cross  the  incision 
as  before,  but  in  the  opposite  direction,  and  emerge  on  the  same  side  of 
the  incision  as  the  needle  first  entered  and  directly  opposite  the  point 
where  the  needle  entered  the  opposite  side.  Tie  the  ends  loosely  together. 
The  suture  is  then  passed  under  the  strand  opposite  to  where  the  knot 
is. tied,  thus  linking  two  parallel  strands  across  the  incision.  When  this 
is  tied  the  cut  surfaces  are  brought  together  and  haemorrhage  is  arrested. 

Suture  has  been  generally  combined  with  gauze  packing  and  drain- 
age. 

Nicholas  Senn,  in  discussing  traumatic  haemorrhage  from  the  spleen, 
suggests  that  crushing  the  margins  of  the  wound  in  the  spleen  should 
be  adopted/  Experimentally,  he  found  that  marginal  crushing  always 
arrested  the  haemorrhage  from  splenic  wounds  completely.  Large  forci- 
pressure  clamps  were  applied  to  each  side  of  the  wound;  bleeding  stopped 
at  once,  and  the  opposite  surfaces  were  brought  together  by  a  few  catgut 
stitches.  He  deprecates  the  ready  recourse  to  splenectomy  which  is 
prevalent,  and  points  out  that  the  compensatory  mechanism  after  splenec- 
tomy may  not  always  be  satisfactory. 

Results.  Schaf  er  records  1 1  cases  in  which  the  wound  of  the  spleen 
was  closed  by  suture,  and  in  9  recovery  followed.  Splenectomy  was 
performed  in  10  cases,  only  3  recovering.  To  these  Laspeyres  adds  8 
cases  of  splenectomy  for  stab  and  bullet  wounds,  5  dying  and  3  recover-^ 
ing.  As  these  figures  take  no  account  of  the  severity  of  the  injury,  and 
as  it  is  certain  that  only  the  lesser  injuries  would  be  treated  by  suture, 
the  only  deduction  to  be  drawn  from  them  is  that  in  such  cases  suture  of 
the  spleen  is  a  safe  line  of  treatment. 

SPLENOTOMY  AND  MARSUPIALIZATION 

Indications,    (i)  Abscess. 

(ii)  Cysts.  Splenotomy  and  marsupialization  is  the  most  satisfac- 
tory operation  in  those  cases  where  the  number  and  complexity  of  adhe- 
sions render  more  radical  measures  unsafe,  more  especially  in  hydatid 
cysts,  which  occur  oftener  in  the  upper  pole  of  the  spleen.  The  great 
drawback  of  this  treatment  is  the  length  of  time  required  for  healing. 

Operation,    (i)  For  abscess. 

The  incision  is  made  directly  over  the  point  of  greatest  tenderness. 
In  most  cases  in  which  a  diagnosis  of  splenic  abscess  has  been  made  the 
spleen  will  be  found  adherent  to  the  abdominal  wall;  if  this  be  found  to 
be  the  case  the  abscess  is  opened  at  once  and  drained.  If,  on  opening 
the  abdomen,  the  spleen  be  found  to  be  non-adherent  to  the  parietal 
peritoneum,  the  wound  should  be  packed  with  gauze  and  the  opening  of 
the  abscess  deferred  for  two  days. 
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There  are  cases  in  which  the  transpleural  route  is  preferable,  por- 
tions of  one  or  more  ribs  being  excised  and  the  diaphragm  cut  through. 
This  should  be  performed  in  two  stages,  the  first  operation  being  limited 
to  exposure  of  the  diaphragm  and  suture  to  the  parietal  pleura. 

(ii)  For  cysts. 

If  the  spleen  be  adherent  to  the  parietes  the  operation  may  be  per- 
formed in  one  stage,  the  cyst  being  evacuated  and  the  cavity  packed  with 
gauze.  If  the  cyst  be  non-adherent  its  most  bulging  portion  should  be 
sutured  to  the  edges  of  the  peritoneum;  it  may  then  be  opened  at  once: 
or  better,  if  due  to  echinococcus,  or  if  there  be  any  doubt  as  to  the 
sterility  of  its  contents,  left  until  the  peritoneal  cavity  has  become  shut 
off  by  adhesions. 

Results.  Landelius  has  collected  14  cases  of  non-parasitic  cyst 
treated  by  simple  incision  and  drainage,  of  which  number  1 1  recovered 
Two  of  the  three  deaths  occurred  before  the  year  1880. 

RESECTION  OF  THE  SPLEEN 

Indications.  This  operation  is  practically  limited  to  those  cases 
of  non-parasitic  cyst  involving  the  lower  pole  of  the  spleen.  When  the 
cyst  has  so  dragged  on  the  splenic  tissue  as  to  lead  to  the  formation  of 
a  pedicle,  resection  constitutes  the  ideal  treatment. 

Operation.  In  those  rare  cases  of  splenic  cysts  where  resection  is 
considered  preferable  to  removal  of  the  whole  organ,  the  interest  chiefly 
lies  in  the  method  of  securing  control  of  the  bleeding  after  the  diseased 
portion  has  been  excised  or  enucleated. 

Haemostasis  is  most  effectually  attained  by  securing  apposition  of 
the  raw  surfaces  of  the  spleen.  With  this  object  in  view  the  resection 
should  be  carried  out  in  such  a  manner  as  to  leave  a  wedge-shaped  area 
or  gutter  in  the  spleen,  the  lips  of  which  may  be  held  firmly  together 
with  heavy  catgut  sutures,  each  including  a  large  amount  of  splenic 
tissue  in  its  grasp.  Fortunately  the  capsule  of  the  spleen  in  these  cases 
is  commonly  toughened  by  chronic  perisplenitis. 

SPLENOPEXY 

Indications.  The  fixation  of  the  wandering  spleen  is  indicated 
in  a  certain  number  of  cases  where  the  organ  is,  apart  from  its  mobility, 
apparently  normal.  In  the  majority  of  cases  the  elongation  of  the 
pedicle  is  either  secondary  to  enlargement  of  the  spleen,  or  else  it  leads 
to  such  interference  with  the  blood-supply  that  the  organ  becomes 
chronically  congested  or  is  subject  to  attacks  of  acute  engorgement 
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Operation.  Splenopexy  may  be  performed  in  several  ways,  but 
the  best  methods  are  those  in  which  the  spleen  is  fixed,  partially  or 
wholly,  in  an  artificial  space  beneath  the  peritoneum. 

Rydygier's  method.  The  incision  is  made  in  the  middle  line  or 
through  the  outer  margin  of  the  left  rectus.    The  diaphragm  is  exposed, 


Fig.  90.  Splenopexy  by  Rydy- 
gier's  Method.  The  incision  in 
the  peritoneum. 


Fig.  91.  Splenopexy  by  Rydy- 
gier's  Method.  The  spleen  in 
position. 


and  a  transverse  incision  between  the  ninth  and  tenth  ribs  is  made. 
The  peritoneum  above  and  below  this  incision  is  raised  up  by  the  finger 
until  a  pocket  on  each  side  is  formed.  To  do  this  below  is  easy,  but 
on  the  upper  side  the  adhesion  to  the  diaphragm  is  so  close  that  the 
peritoneum  is  apt  to  tear  away.  A  continuous  suture  (or  a  series  of 
interrupted  sutures)  is  now  applied  around  the  upper  and  lower  mar- 
gins of  the  pocket,  so  as  to  limit  the  cavity  formed  by  the  raising  up 
of  the  peritoneum.    The  spleen  is  then  placed  in  the  pocket  formed  for  it. 
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Bardenheuer's  method.     The  patient  lies  upon  the  right  side  as  f:r 
an  operation  upon  the  left  kidney.     A  longitudinal  incision  is  made  ir 
the  axillary  line,  reaching  from  the  tenth  rib  to  the  iliac  crest.    At  the 
upper  end  of  this  a  transverse  incision  is  added  to  give  additional  ran 
The  soft  parts  are  divided  down  to  the  peritoneum,  which  is  stripped 


*v 


Fig.  92.     Splenopexy  by  Basil  Hall's  Method. 


up  over  an  area  rather  larger  than  the  area  of  the  spleen.  The  pen; 
toneum  is  then  incised,  the  opening  being  made  of  as  small  a  size  as  \\ 
allow  the  passage  of  the  spleen  through  it.  The  spleen  is  sought  arj 
found  and  drawn  through  the  opening  in  the  peritoneum.  The  size  •' 
the  opening  is  then  lessened  by  a  few  points  of  suture,  and  the  wounci  ir 
the  parietes  closed.  The  spleen  by  this  operation  is  brought  to  lie  alt  - 
gether  outside  the  peritoneum. 

Basil  Hall's  method.     This  operation  is  described  by  its  author  'i" 
the  following  words :    *  The  abdomen  was  opened  by  an  incision  at  tbe 
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outer  border  of  the  left  rectus  abdominis.  The  lower  pole  of  the  spleen 
was  exposed  by  this  incision,  and  the  whole  organ  was  then  delivered 
through  it  without  much  difficulty.  Except  for  its  size  it  was,  to  all 
appearances,  a  normal  spleen.  While  considering  the  advisability  of 
removal,  however,  it  was  noticed  that  the  notch  on  the  anterior  border 
was  only  2  or  3  inches  from  the  lower  extremity  of  the  spleen,  and  the 
depth  of  the  notch  was  such  that  the  lower  pole  of  the  spleen  was  only 
connected  to  the  rest  of  the  organ  by  a  comparatively  narrow  isthmus. 
This  arrangement  at  once  suggested  an  easy  means  of  fixing  the  organ. 
The  main  body  of  the  spleen  was,  therefore,  replaced  in  the  abdomen, 
after  rendering  the  parietal  peritoneum  raw  in  the  splenic  fossa  in 
order  to  excite  adhesions.  Then,  while  the  lower  pole  was  held  in  the 
wound,  the  edges  of  the  peritoneum  were  drawn  tight  by  a  purse-string 
suture  until  they  closely  gripped  the  narrow  isthmus  in  the  notch.  The 
abdominal  aponeurosis  was  next  sutured  in  a  similar  manner  until  it 
grasped  the  isthmus  in  the  notch  sufficiently  tightly  to  produce  a  marked 
congestion  of  the  now  isolated  lower  pole.  The  left  rectus  muscle  was 
next  drawn  outwards  somewhat,  so  as  to  overlap  the  projecting  pole 
of  the  spleen  as  much  as  possible,  and  the  skin  incision  sutured.' 

It  is  evident  that  this  method  of  operation  will  not  often  be  feasible. 
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CHAPTER  V 

PUNCTURE:   INJECTION:   INCISION:   LIGATURE  OF   THE 
THYREOID  '  ARTERIES :  EXOTHYREOPEXY 

In  this  chapter  certain  operations  of  very  limited  applicability  will 
be  described.  Most  of  them  will  be  performed  only  under  conditions 
in  which  the  technical  skill  and  knowledge  of  aseptic  surgery  necessary 
for  the  performance  of  the  larger  and  more  satisfactory  operations 
upon  the  thyreoid  gland  are  not  available. 

PUNCTURE 

Indications.  Puncture  of  the  thyreoid  gland  is  occasionally  de- 
manded either  as  a  diagnostic  or  as  a  curative  measure. 

(i)  As  a  diagnostic  measure  it  may  occasionally  be  employed  to 
detect  the  existence  of  fluid.  But  encapsuled  tumours  of  the  thyreoid, 
which  alone  contain  fluid  in  any  quantity,  can  be  diagnosed  readily 
enough  by  other  means,  and  chiefly  by  their  shape,  without  resorting 
to  puncture.  Once  the  diagnosis  of  an  encapsuled  tumour  has  been 
made,  it  is  a  matter  of  little  importance  whether  its  contents  be  wholly 
solid  or  wholly  or  partly  fluid,  since  in  any  case  the  proper  treatment  for 
it,  if  any  treatment  at  all  be  required,  is  enucleation. 

The  chief  objection  to  puncture  is,  that  it  is  likely  to  cause  haemor- 
rhage. This  may  take  place  from  the  plexus  of  large  veins  lying  on 
the  surface  of  the  thyreoid  gland.  These  veins,  lying  as  they  do  behind 
the  infrahyoid  muscles,  cannot  be  seen,  and  it  is  impossible  for  the 
operator  to  know  exactly  where  they  are;  therefore  he  cannot  avoid 
them  as  he  can  the  more  superficial  and  visible  veins  belonging  to  the 
anterior  jugular  system.  Haemorrhage  from  these  thyreoid  veins  takes 
place  into  the  cellular  tissue  of  the  neck  and  may  be  serious. 

An  even  more  serious  source  of  haemorrhage  is  the  adenomatous 
tissue  that  is  nearly  always  present  within  a  thyreoid  cyst.  Bleeding 
from  this  is  easily  caused  by  the  trochar  or  by  the  collapse  of  the  cyst 
consequent  upon  the  evacuation  of  fluid.  Blood  may  thus  accumulate 
within  the  cyst  and  distend  it  to  such  an  extent  that  alarming  and  even 
fatal  dyspnoea  may  ensue.    Or  blood  may  continue  to  escape  through  the 

*  This  method  of  spelling,  in  conformity  with  the  Basle  Nomenclature  of 
Anatomy,  has  been  adopted  throughout  this  and  other  articles. — Ed. 
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puncture  hole  either  externally  or  into  the  cellular  tissues  of  the  neck 
The  writer  has  known  several  cases  in  which  the  patient's  life  has  been  se- 
riously threatened  or  even  lost  by  injudicious  tapping  of  a  thyreoid  cyst. 

(ii)  As  a  curative  measure  simple  puncture  is  seldom  satisf acton-. 
In  the  case  of  a  small  cyst  with  a  thin  wall  permitting  collapse  of  the 
empty  cyst,  a  permanent  cure  may  follow.  But  more  often  the  cure  is 
but  temporary  and  the  fluid  reaccumulates. 

If  the  cyst  contains  much  solid  adenomatous  material  complete  cure 
is  impossible.  If  the  wall  be  thick  and  unyielding,  no  benefit  wall  accrue 
from  the  puncture,  and  it  is  not  unlikely  that  a  permanent  fistula  will 
be  the  result.  The  dangers  of  haemorrhage  have  already  been  mentioned. 
That  of  sepsis  is  also  a  very  real  one,  especially  if  the  puncture  lead  to 
a  more  or  less  permanent  opening  discharging  blood  or  colloid. 

Since  the  introduction  of  improved  methods  of  operating  upon 
thyreoid  tumours,  puncture  has  fallen  out  of  fashion  and  is  now  but 
seldom  performed.  It  is,  however,  occasionally  resorted  to  in  excep- 
tional cases,  more  especially  when  the  circumstances  of  the  case  preclude 
the  performance  of  the  usually  more  satisfactory  open  operation. 

Operation.  A  fine  trochar  and  canula  or  a  small  aspirating  syringe 
should  be  employed.  The  most  prominent  part  of  the  supposed  cyst 
should  be  selected,  and  a  spot  should  be  chosen  which  is  free  from 
visible  superficial  veins.  The  point  of  the  trochar  should  be  directed  t: 
the  centre  of  the  tumour.  The  fluid  should  be  withdrawn  very  slowly. 
If  the  puncture  be  for  diagnosis  only,  it  is  best  to  withdraw  only  a  very 
small  quantity  of  fluid,  so  as  to  minimize  the  risk  of  intracvstic  hjemor- 
rhage. 

INJECTION 

Indications.  This  proceeding,  like  simple  puncture,  is  but  seldom 
to  be  recommended.  It  is  uncertain  in  its  results  and  by  no  means  tree 
from  danger. 

It  has  been  employed  both  for  parenchymatous  goitre  and  for  cysts. 

The  object  that  is  aimed  at  in  the  injection  of  a  goitre  is  to  cause 
sufficient  inflammation  to  obliterate  some  of  the  minute  vesicles  of  ^ 
parenchymatous  goitre  or  the  larger  cysts  of  a  cystic  one.  It  is  obvious, 
therefore,  that  the  harder  and  more  solid  forms  of  goitre  are  quite 
unsuitable  for  this  method  of  treatment.  It  should  never  be  employed 
in  any  case  in  which  serious  dyspnoea  is  present. 

Operation.  The  materials  that  have  been  used  for  injection  are 
numerous.  That  which  occupies  the  foremost  rank  is  undoubtedly 
iodine.  This  may  be  used  in  the  form  of  simple  tincture  or  in  combina- 
tion with  other  drugs.     Arsenical  solutions,  perchloride  of  iron,  ergot. 
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osmic  acid,  quinine,  urea,  hydrochloride,  boiling  water,  and  iodoform 
have  all  had  their  advocates,  but  probably  none  of  them  is  superior  to 
iodine. 

INJECTION  OF  PARENCHYMATOUS  GOITRE 

The  best  directions  for  the  performance  of  the  injection  of  iodine 
into  parenchymatous  goitre  are  those  of  Sir  Felix  Semon,  who  has  writ- 
ten as  follows: — 

'  I.  Select  suitable  cases  only,  i.e.  cases  in  which  the  gland  substance 
is  so  thick  that  one  may  be  fairly  certain  that  the  injection  can  be  made 
into  the  parenchyma  proper,  and  in  which,  on  the  other  hand,  the  inter- 
stitial fibroid  change  has  not  progressed  too  far. 

*  2.  Inject  every  third  day  into  the  gland  substance  proper  a  quan- 
tity, from  twenty  to  thirty  drops,  of  an  alcoholic  iodine  solution  (one 
part  of  iodine  in  twelve  parts  of  absolute  alcohol)  with  a  well-made  and 
well-cleaned  hypodermic  and  screw  syringe. 

'  3.  Vary  as  much  as  possible  the  place  of  injection,  and  never  inject 
into  the  same  neighbourhood  on  two  consecutive  occasions. 

*  4.  Avoid  wounding  superficial  veins  and  injecting  air.  A  piece  of 
tape  may  be  tied  round  the  neck  below  the  tumour  so  as  to  compress 
the  superficial  veins. 

*  5.  Neither  insert  the  point  of  the  needle  too  timidly,  when  the 
injection  fluid  will  very  likely  pass  into  the  cellular  tissue,  suppuration 
resulting;  nor  too  violently,  when  it  may  completely  perforate  the  gland 
and  the  injecting  fluid  may  be  thrown  into  other  important  tissues.  It  is 
a  good  plan  to  let  the  patient  swallow  when  the  needle  has  been  inserted, 
before  the  injection  is  proceeded  with,  the  body  of  the  syringe  being 
held  quite  loosely  in  the  operator's  hand;  if  the  point  of  the  needle  is 
in  the  gland  substance  the  foremost  point  of  the  syringe  will  rise  with 
the  rising  gland;  if  it  be  in  front  of  the  gland  no  movement  will  ensue; 
if  it  have  perforated  the  gland  the  hindermost  part  of  the  syringe  will 
chiefly  rise. 

'6.  Never  inject  in  such  a  direction  that  the  point  of  the  needle 
points  directly  towards  the  trachea  or  towards  the  great  vessels  and 
nerves  of  the  neck. 

'  7.  Inject  very  slowly  and  watch  especially  the  effect  of  the  injec- 
tion of  the  first  few  drops.  Select  the  place  of  injection  carefully 
beforehand  by  palpation  and  steady  the  tumour  with  the  left  hand  whilst 
making  the  injection.  Previous  freezing  of  the  surface  with  anc-esthetic 
ether  round  the  point  selected  for  injection  may  be  resorted  to,  but  is  not 
necessary.' 
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INJECTION  OF  CYSTS 

For  those  who  desire  to  employ  this  exceedingly  dangerous  method 
of  treatment,  the  directions  given  by  the  late  Sir  Morell  Mackenzie  raay 
be  quoted,  but  the  practice  is  not  recommended  except  possibly  under 
very  exceptional  circumstances. 

An  operation  which  depends  for  its  success  upon  the  establishmert 
of  suppuration  within  the  thyreoid  is  not  one  which  is  likely  to  meet 
with  much  favour  at  the  present  day.  Its  solitary  claim  to  recognition 
is  the  small  size  of  the  scar  that  is  produced  by  it. 

'  The  cyst  is  first  punctured  and  emptied  with  a  trocar  at  its  most 
dependent  part,  a  drachm  or  two  of  the  solution  of  perchloride  of  iron  * 
is  then  injected,  the  canula  with  its  plug  and  the  iron  solution  being 
left  in  the  cyst.  After  twenty-four  hours  the  plug  is  removed,  and  the 
contents  of  the  cyst  withdrawn.  If  the  fluid  be  then  found  to  contain 
much  blood,  or  if  it  be  thin  and  serous  in  appearance,  a  second  injection 
must  be  made.  In  other  words,  while  haemorrhage  must  be  carefully 
prevented,  a  slight  inflammation  of  the  lining  membrane  of  the  cyst  is 
essential.  One  injection  is  generally  sufficient,  but  if  the  first  injection 
fluid  be  too  quickly  removed,  the  process  may  have  to  be  repeated  three 
or  four  times  at  intervals  of  two  or  three  days.  When  reaction  has 
taken  place,  and  the  discharge  is  free  from  blood,  the  canula  with  its 
plug  must  still  be  kept  in  the  cyst.  Poultices  of  linseed  meal  should  be 
kept  constantly  applied  for  three  or  four  weeks,  sometimes  longer. 
When  suppuration  is  well  set  up  the  plug  may  be  removed;  the  canula, 
however,  being  allowed  to  remain  until  the  secretions  become  limited 
in  amount  and  thin  in  consistence.  When  the  cyst  is  very  large  it  is 
best  to  try  to  reduce  the  quantity  of  fluid  before  injecting.  This  can 
often  be  done  by  drawing  off  a  small  amount,  say  two  or  three  drachms, 
at  intervals  of  a  day  or  two  on  several  occasions.  No  attempt  must, 
however,  be  made  to  empty  the  sac  entirely,  for  if  this  is  done  haemor- 
rhage takes  place  from  the  lining  membrane  of  the  cyst  into  its  cavity, 
which  soon  becomes  full  again.  The  duration  of  the  treatment  is  from 
three  weeks  to  four  months,  according  to  the  size  of  the  cyst,  the  usual 
time  being  six  to  eight  weeks/ 

Results.  As  regards  parenchymatous  goitre  there  is  no  doubt  that 
in  many  cases  a  more  or  less  successful  result  ensues,  at  any  rate  tor 
a  time.  There  is,  however,  equally  little  doubt  that  very  often  the 
treatment  is  unsuccessful.  A  considerable  number  of  cases  have  been 
recorded  in  which  various  complications,  including  death  itself,  have 
followed  the  operation.  The  injection  may,  and  in  most  cases  prob- 
^  A  watery  25%  solution  of  perchloride  of  iron  is  used. 
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ably  does,  at  first  produce  increased  swelling  of  the  gland.  This  may 
cause  dyspnoea  or  aggravate  that  which  is  already  present.  The  injec- 
tion may  cause  suppuration,  which  in  its  turn  may  easily  lead  to  death. 

As  regards  the  injection  of  cysts  with  perchloride  of  iron,  similar 
remarks  apply.  A  complete  cure  more  often  follows,  but,  on  the  other 
hand,  the  dangers  of  haemorrhage  and  sepsis  are  much  greater.  The 
risk  of  the  supervention  of  a  permanent  fistula  is  considerable. 

The  operator  who  undertakes  to  inject  a  thyreoid  cyst  must  be  pre- 
pared for  grave  complications,  which  may  demand  serious  measures, 
such  as  laying  open  and  packing  the  cavity  or  even  enucleation  of  the 
inflamed  or  suppurating  cyst.  Both  of  these  operations  are  highly  dan- 
gerous under  these  conditions. 

INCISION 

Indications.  Except  for  some  acute  inflammatory  conditions  sim- 
ple incision  is  rarely  desirable.  As  an  exploratory  operation  it  is  occa- 
sionally justifiable  in  certain  cases  of  doubtful  malignant  disease.  In- 
cision of  a  thyreoid  cyst  is  occasionally  performed  when  its  fixity  is 
such  that  enucleation  cannot  be  advised. 

In  such  cases  the  cut  edges  of  the  cyst  may  be  sewn  to  those  of  the 
skin,  the  cavity  being  packed  with  gauze  and  drained.  The  risks  of 
such  an  operation  are,  however,  considerable,  and  a  permanent  fistula 
is  not  unlikely  to  follow. 

Incision  of  the  isthmus  of  the  thyreoid  gland  is  sometimes  performed 
in  cases  of  parenchymatous  goitre  with  a  moderate  degree  of  dyspnoea. 
It  is  not  to  be  recommended  if  a  high  degree  of  dyspnoea  be  present, 
since  the  operation  is  often  followed  by  a  certain  amount  of  inflamma- 
tory swelling,  which  may  cause  the  already  narrow  scabbard-shaped 
trachea  to  be  compressed  still  more.  This  may  lead  rapidly  to  death 
by  suffocation.  Sometimes  division  of  the  isthmus  leads  to  separation 
of  the  previously  united  lateral  lobes,  and  thus  frees  the  trachea  at  once 
from  lateral  pressure.  More  often  the  incision  merely  allows  the  ac- 
cumulated colloid  to  drain  away  slowly,  and  thus  causes  diminution  in 
the  size  of  the  goitre.  Recurrence  is  not  uncommon  as  the  wound  heals 
and  the  colloid  reaccumulates. 

In  some  cases  of  otherwise  inoperable  malignant  disease  attacking 
a  parenchymatous  goitre,  temporary  but  marked  relief  may  be  afforded 
to  the  respiratory  distress  by  a  linear  incision  down  to  the  trachea. 
In  such  a  case  it  is  the  draining  away  of  the  colloid  that  relieves  the 
pressure. 

It  is  in  cases  of  acute  suppuration,  however,  that  incision  is  most 
useful  and  most  often  demanded. 
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When  the  diagnosis  of  localized  suppuration  within  the  thyreoid 
gland  has  been  made,  no  time  should  be  lost  before  cutting  down  upon 
the  abscess  and  evacuating  the  pus. 

OPERATION  FOR  ABSCESS 

A  direct  incision  should  be  made  over  the  most  prominent  part  of 
the  inflammatory  swelling  and  carried  down  into  the  gland  until  the  pus 
is  reached.  If  the  abscess  be  deeply  seated,  the  operator  must  be  pre- 
pared to  meet  with  considerable  haemorrhage.  Large  vessels  may  re- 
quire ligature,  and  it  will  generally  be  found  necessary  to  pack  the 
cavity  with  gauze.    Provision  must  be  made  for  free  drainage. 

If  suppuration  occurs  in  a  thyreoid  cyst  as  the  result  of  injection,  the 
cyst  should  be  laid  freely  open  and  packed  with  gauze.  Occasionally 
under  these  circumstances,  enucleation  of  the  cyst  (see  p.  249)  is  a  pref- 
erable proceeding.  The  same  may  be  said  of  suppuration  of  an  adenoma. 
As  a  rule,  however,  in  dealing  with  acute  suppuration  in  the  thyreoid, 
the  less  the  operator  does  the  better.  He  should  content  himself,  for 
the  time  at  least,  with  providing  a  free  exit  for  the  pus. 

The  diffuse  suppuration  which  occasionally  occurs  in  large  solid 
goitres  as  the  result  of  injection  is  a  most  serious  condition.  It  is  ver}- 
likely  to  lead  to  death  from  suffocation  or  from  sepsis.  It  may  excep- 
tionally demand  some  large  operation,  such  as  extirpation  or  enuclea- 
tion, if  life  be  seriously  threatened  by  urgent  dyspnoea. 

LIGATURE  OF  THE  THYREOID  ARTERIES 

This  operation  has  been  recommended  and  performed  many  times 
in  the  hope  that  by  cutting  off  the  blood-supply  to  the  goitre,  its  size 
might  be  diminished.  Originally  performed  by  Walther  of  Landshut 
and  others  as  long  ago  as  the  beginning  of  the  nineteenth  century,  for 
many  years  it  was  completely  out  of  fashion  and  was  never  performed. 

Of  late  years  its  use  lias  been  revived  by  Wolfler  and  Billroth,  who 
recommended  that  not  only  the  superior  but  also  the  inferior  thyreoid 
arteries  should  be  tied.  Still  more  recently  its  use  has  been  recommended 
by  Kocher,  more  especially  for  cases  of  exophthalmic  goitre. 

Indications,  (i)  For  parenchymatous  goitre  it  has  often  been 
employed,  but  there  is  no  evidence  that  it  has  any  beneficial  effect  upon 
the  goitre.  Ligature  of  the  superior  thyreoid  arteries  alone  is  quite 
useless. 

Ligature  of  the  inferior  thyreoid  arteries  is  usually  a  difficult  and 
somewhat  dangerous  operation,  and  there  is  no  evidence  that  it  is  of  any 
real  value  in  the  treatment  of  this  disease.    In  cases  of  small  parenchy- 
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matous  goitres  it  is  unnecessary,  and  in  the  case  of  large  ones  it  is  al- 
most as  severe  a  proceeding  as  removal  of  part  of  the  goitre,  and  gives 
far  less  satisfactory  results. 

(ii)  Ligature  of  the  thyreoid  arteries  is  used  chiefly  in  hyperthyroid- 
ism for  those  mild  cases  which  are  seen  early,  or  as  a  preliminary  meas- 
ure in  severe  cases  to  effect  a  reduction  of  the  toxaemia  before  proceed- 
ing to  the  more  serious  resection  or  extirpation. 

The  operation  includes  ligation  of  the  thyreoid  pole  so  as  to  include 
the  veins,  lymphatics,  and  nerves  of  the  gland  is  well  as  the  artery. 
The  upper  left  or  right  pole  is  ligated.  Crile  believes  that  the  value  of 
polar  ligation  lies  largely  in  reducing  the  nerve  supply  on  account  of 
the  gland  stimulation  which  results  from  the  nerve  irritation  due  to  fear. 
To  eliminate  this  dangerous  psychic  factor  the  surgeon  should  have  ob- 
tained consent  to  operate  at  any  time  and  by  any  method  which  he  sees 
fit.  After  having  rested  the  patient  in  bed  for  a  time,  during  which 
interval  of  quiet  a  study  is  made  to  determine  the  choice  and  time  of 
operation,  Crile  recommends  the  following  technique. 

The  patient's  reaction  to  small  doses  of  morphine  and  scopolamin 
is  ascertained.  Daily  inhalations,  which  are  precise  rehearsals  of  ether 
anaesthesia  are  practised  by  the  anaesthetist.  Ether  is  tentatively  dropped 
on  the  inhaler  along  with  volatile  oils  and  the  patient  is,  without  his 
knowledge,  cautiously  tried  out  as  to  ether  anaesthesia  and  sometimes 
completely  anaesthetized — all  this  in  his  own  bed.  The  results  are  then 
studied  and  if  the  patient  seems  unsuited  for  the  operation  of  excision, 
a  h'gation  is  done.  If  the  central  nervous  system  and  heart  take  the 
practice  march  well  the  entire  operation  is  then  performed  as  follows: 

Long  previous  consent  to  an  operation  having  been  obtained,  the 
patient  is  given  morphine  and  scopolamin  on  the  appointed  morning,  is 
kept  absolutely  quiet,  is  then  gently  anaesthetized  to  the  second  stage 
(in  bed  as  before)  and  is  at  once  taken  to  the  operating  room,  where 
nitrous  oxide  is  substituted  for  ether.  The  operative  field  is  as  com- 
pletely cocainized  as  if  no  general  anaesthesia  were  being  given.  First 
the  skin  and  fascia  of  the  opposite  side  are  incised  about  one  inch. 
Through  this  incision  by  means  of  a  full  curved  needle  the  upper  pole  of 
the  gland  and  all  the  overlying  tissues  are  firmly  ligated.  Then  the 
opposite  lobe  is  excised. 

For  simple  ligation  Crile  recommends  the  following  procedure: 

After  the  patient  is  easily  and  comfortable  under  morphine  and 
scopolamin,  and  not  before,  tell  her  all  that  she  will  experience.  When 
everything  is  in  readiness,  skin,  fascia,  and  muscles  for  a  transverse  dis- 
tance of  an  inch  overlying  the  upper  poles  are  carefully  cocainized.  The 
entire  operation  is  done  with  the  patient  in  bed. 
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Some  operators  in  operating  on  exophthalmic  goitre  give  scopolamic 
gr.  i/ioo  and  morphine  gr.  ^  on  the  evening  preceding  the  operation. 
The  patient  is  kept  in  ignorance  of  the  date  of  operation  and  on  the 
following  morning,  one  hour  before  leaving  for  the  operating  room, 
the  scopolamin  and  morphine  are  repeated.  Everything  having  been 
made  ready  to  proceed,  gas-oxygen  anaesthesia  is  begun  immediately  on 
arrival.  As  soon  as  the  patient  is  asleep,  ether  by  the  open  drop  method 
is  substituted. 

Of  more  importance  than  the  anaesthesia  is  the  proper  selection  of 
cases. 

Local  anaesthesia  may  be  necessary  in  cases  with  complicating  disease 
of  the  kidneys,  heart,  lungs,  tracheal  pressure,  or  high  blood  pressure. 

Operation.  Ligature  of  the  superior  thyreoid  artery  is  best  per- 
formed through  an  incision  along  the  anterior  border  of  the  stemo- 
mastoid  opposite  the  great  cornu  of  the  hyoid  bone.  The  artery  may 
be  tied  either  near  the  tip  of  the  great  cornu  of  the  hyoid  or  at  the  inner 
edge  of  the  omo-hyoid  muscle.  The  latter  method  is  said  to  be  the 
better  when  the  goitre  is  large  and  the  artery  consequently  much  dis- 
placed. The  apex  of  the  upper  horn  of  the  gland  is  naturally  a  good 
guide  to  the  vessel. 

Ligature  of  the  inferior  artery  is  much  more  difficult.  This  opera- 
tion may  be  performed  by  one  or  other  of  three  principal  methods. 

1.  Internal  to  the  sterno-mastoid  (Velpeau's  method).  An  incision 
is  made  along  the  anterior  border  of  this  muscle.  The  veins  passing 
from  the  thyreoid  gland  to  the  internal  jugular  vein  are  tied  and  divided. 
The  carotid  sheath  is  drawn  outwards  away  from  the  gland.  The 
thyreoid  artery  is  then  found  at  the  inner  border  of  the  scalenus  anticus 
muscle.  The  artery  should  be  tied  just  where  it  changes  its  direction 
from  the  vertical  to  the  horizontal. 

This  operation  is  usually  difficult.  Many  veins  have  to  be  tied. 
The  artery  is  much  overlapped  by  the  goitre.  The  latter  has  to  be 
lifted  up  out  of  its  bed  before  the  artery  can  be  exposed. 

2.  Through  the  sterno-mastoid  (Langenbeck's  method,  modified  by 
Wolfler).  The  incision  is  made  over  the  sterno-mastoid.  Its  lower  en(i 
is  at  the  junction  of  the  inner  sixth  of  the  clavicle  with  the  remainder. 
The  fibres  of  the  muscle  must  be  partially  divided.  Several  large  veins, 
including  the  external  jugular,  usually  require  ligature.  Search  is  now 
made  for  the  tendinous  part  of  the  omo-hyoid,  an  important  guide  to 
the  artery.  The  tendon  is  drawn  upwards  or  divided.  The  carotid 
sheath  is  drawn  inwards,  the  phrenic  nerve  outwards.  The  arter>'  is 
then  seen  lying  at  the  inner  edge  of  the  scalenus  anticus.  If  necessar}', 
this  muscle  must  be  drawn  a  little  outwards. 
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3.  External  to  the  sterno-mastoid  (Drobnik's  method,  as  practised 
by  Rydygier).  This  appears  to  be  the  best  method,  at  any  rate  for 
cases  in  which  the  gland  is  much  enlarged. 

The  incision  is  made  at  the  posterior  border  of  the  sterno-mastoid. 
It  begins  at  the  clavicle  or  a  little  above  it  and  is  carried  upwards  to 
the  point  at  which  the  external  jugular  vein  crosses  the  posterior  border 
of  the  sterno-mastoid,  usually  on  a  level  with  the  lower  border  of  the 
thyreoid  cartilage.  The  sterno-mastoid  muscle  and  carotid  sheath  are 
drawn  inwards  and  the  artery  found  as  above.  It  is  best  tied  imme- 
diately above  the  place  where  it  is  crossed  by  the  omo-hyoid  muscle. 

Rydygier  has  proposed  a  slight  modification  of  Drobnik's  original 
operation.  He  makes  the  skin  incision  not  vertically,  but  horizontally, 
a  little  above  the  clavicle.  By  this  means  the  scar  is  rendered  less 
visible. 

It  is  not  wise  to  attempt  to  ligature  the  inferior  thyreoid  by  Drobnik's 
or  Rydygier's  methods  without  preliminary  practice  upon  the  dead  body, 
as  the  artery  lies  at  a  considerable  depth  in  close  relation  with  many 
important  structures. 
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OPERATIONS  FOR  REMOVAL  OF  A  PORTION  OF  THE 
THYREOID  GLAND 

By  far  the  most  useful  and  important  operations  upon  the  thyreoid 
gland  are  those  in  which  some  considerable  portion  of  the  gland  is  actu- 
ally removed.  These  operations  divide  themselves  into  two  main 
groups : 

1.  Extirpation.  Operations  in  which  more  or  less  of  the  thyreoid 
is  removed  together  with  its  glandular  capsule. 

2.  Enucleation,  Operations  in  which  one  or  more  encapsulet! 
tumours  are  removed  from  within  the  gland. 

Each  group  contains  several  varieties. 
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Indications,  (i)  Parenchymatous  goitre,  that  is,  one  in  which  the 
whole  thyreoid  gland  is  enlarged,  all  its  vesicles  being  distended  with 
colloid  secretion.  Small  parenchymatous  goitres  not  causing  dyspmira 
should  never  be  treated  by  operation. 

Very  large  prominent  parenchymatous  goitres  in  young  subjects  are 
occasionally  suitable  for  removal  by  extirpation  even  when  dyspmta 
is  not  dangerous  or  serious,  provided  that  the  patient  is  w^illing  to  run 
a  certain  amount  of  risk  in  order  to  get  rid  of  an  unsightly  deformity. 

It  is  dyspnoea,  however,  and  especially  the  more  severe  forms  of  thi- 
symptom,  which  usually  demands  operation.  All  parenchymatous 
goitres  which  produce  serious  dyspnoea,  and  which  do  not  yield  to 
medical  treatment  after  a  fair  trial,  should  be  treated  by  operation  and 
not  be  allowed  to  progress  indefinitely  until  life  is  urgently  threatenecl 
The  dyspnoea  of  a  parenchymatous  goitre  has  nothing  to  do  w^ith  irrita- 
tion of  recurrent  laryngeal  nerves.  It  is  due  to  direct  pressure  upon  the 
trachea  and  nothing  but  the  removal  of  the  pressure  will  cure  it. 

If  the  goitre  be  situated  well  above  the  sternum  and  consequently 
free  to  expand  externally,  the  danger  of  death  from  suffocation  is  much 
less  than  when  the  goitre  is  situated  low  down,  in  or  near  the  upper 
opening  of  the  thorax.  The  lower  down  in  the  neck  the  goitre  the  more 
serious  are  its  pressure  effects.  The  most  dangerous  of  all  goitres  are 
those  which  are  situated  partly  or  wholly  within  the  thorax. 
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It  should  be  borne  in  mind  also  that  the  soft  trachea  of  a  child  or 
young  adult  is  much  more  liable  to  sudden  and  fatal  compression  than 
is  the  rigid  and  more  resisting  trachea  of  an  elderly  person. 

(ii)  Multiple  encapsuled  tumours.  Whether  enucleation  or  extirpa- 
tion should  be  performed  in  cases  where  a  number  of  comparatively 
small  tumours  are  present  is  often  a  difficult  matter  to  decide.  Multiple 
enucleation  may  lead  to  serious  haemorrhage  which  can  be  avoided  to 
a  large  extent  by  an  extirpation  operation. 

On  the  other  hand,  an  extirpation  which  removes  all  the  tumours 
may  involve  the  unnecessary  sacrifice  of  a  large  amount  of  functionally 
active  gland  tissue.  Frequently  it  is  best  to  do  a  partial  extirpation 
of  one  lobe  and  to  content  oneself  with  the  enucleation  of  one  or  more 
tumours  from  the  opposite  lobe. 

(iii)  Certain  rare  cases  of  subacute  inflammation,  chronic  suppuror- 
tion,  and  sinuses  left  after  injection  may  demand  extirpation. 

(iv)  The  rare  form  of  inflammation  known  by  the  somewhat  cum- 
brous name  of  primary  canceriform  chronic  inflammation  of  the  thyreoid 
gland  should  be  treated  by  extirpation,  if  the  case  be  seen  early  enough. 
The  infiltration  of  neighbouring  important  structures,  however,  which 
occurs  in  the  more  advanced  stages,  will  often  render  a  satisfactory 
removal  of  the  disease  impossible.  The  operator  who  embarks  on  one 
of  these  operations  should  know  when  to  leave  off,  and  not  jeopardize 
the  life  of  his  patient  by  making  .too  prolonged  an  attempt  at  removal. 

(v)  Malignant  disease.  The  operative  surgery  of  malignant  disease 
of  the  thyreoid  is  very  unsatisfactory,  a  complete  cure  being  only  very 
rarely  recorded.  This  is  mainly  owing  to  the  fact  that  cases  of  malignant 
disease  of  the  thyreoid  are  seldom  seen  by  the  surgeon  at  a  sufficiently 
early  stage  of  the  disease,  at  that  stage  alone  at  which  it  is  possible  to 
effect  complete  removal  of  the  growth.  Owing  to  the  anatomical  situa- 
tion of  the  tumour,  lying  as  it  does  in  close  proximity  to  important 
structures,  it  is  usually  impossible  to  effect  that  free  removal  of  the 
tumour  and  neighbouring  parts  which  alone  gives  satisfactory  results 
in  the  treatment  of  malignant  disease.  In  a  very  early  stage,  while  the 
growth  is  still  confined  within  the  gland,  such  removal  is  possible.  But 
at  this  stage  certain  diagnosis  is  wellnigh  impossible.  A  hard  lump 
which  is  steadily  growing  in  an  elderly  patient,  if  it  be  not  a  cyst,  is 
probably  a  malignant  tumour.  But  such  a  lump  causes  little  or  no 
trouble  or  even  discomfort.  At  this  stage  the  diagnosis  is  usually  not 
made.  If  made,  it  is  often  difficult  to  persuade  the  patient  to  submit 
to  operation. 

If  the  tumours  be  allowed  to  grow  until  the  glandular  capsule  has 
been  penetrated,   then   diagnosis   is  easy  enough,   but  the   favourable 
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time  for  operation  has  passed  away.  An  irregular  bossy  lump,  pain  in 
the  side  of  the  neck  and  head,  paralysis  of  the  recurrent  or  sj-mpathetic 
nerve,  dysphagia,  perhaps  even  dyspncca,  make  the  diagnosis  only  too 
plain.  But  by  this  time,  even  though  the  tumour  be  movable  and 
apparently  removable,  the  operator  will  find  only  too  often,  when  he 
cuts  down  upon  it,  that  infiltration  of  the  trachea,  oesophagus,  or  carotid 
vessels  makes  his  operation  practically  futile. 

He  may  endeavour,  by  resecting  carotid  vessels,  cutting  away  por- 
tions of  the  trachea,  oesophagus,  or  what  not,  to  eradicate  the  disease. 
He  may  succeed  in  getting  the  wound  to  heal  and  for  a  short  time  the 
patient  may  be  benefited.    But  a  speedy  recurrence  is  almost  inevitable. 

The  only  operation  that  aflfords  a  chance  of  cure  is  extirpation,— 
extirpation  of  the  whole  of  the  aflfected  lobe  and  as  much  of  the  opposite 
one  as  may  seem  necessary.  Complete  bilateral  removal  of  the  whole 
gland  is  never  desirable.  If  the  disease  has  progressed  so  far  as  to  make 
such  a  proceeding  seem  necessary,  it  is  certain  that  the  trachea  or  other 
neighbouring  extra-glandular  structures  have  already  become  affected, 
and  it  is  better  either  not  to  operate  at  all,  or  to  be  content  with  some 
such  palliative  operation  as  linear  incision  or  tracheotomy. 

(vi)  Exophthalmic  goitre.  The  longer  the  delay  in  operating,  the 
higher  the  operative  mortality  and  the  less  the  chances  of  cure.  How- 
ever, while  exophthalmic  goitre  is  a  surgical  condition,  it  by  no  mean? 
calls  for  emergency  surgery.  As  a  rule,  severe  cases  growing  worse 
must  not  be  operated  until  subjected  to  medical  treatment,  consisting  of 
rest,  quiet,  and  possibly  X-ray  application  to  the  gland.  Extirpation  is 
safe  in  the  absence  of  dilatation  of  the  heart,  but  if  this  condition  is 
present  to  the  degree  of  one  inch  or  more,  a  preliminary  ligation  should 
be  done  and  followed  in  three  or  four  months  by  extirpation. 

In  exophthalmic  goitre  ligation  is  indicated  first  in  those  sufferini: 
from  mild  symptoms  of  hyperthyroidism;  second,  in  that  large  group 
having  acute,  severe  exophthalmic  goitre  and  the  chronic  and  very  sick 
patients  who  having  had  all  forms  of  treatment  are  now  suffering  from 
various  secondary  symptoms;  and  third,  in  cases  of  marked  pulsation 
and  thrill  of  the  thyreoid  arteries  associated  with  dilatation  of  the  heart 
and  loss  of  weight  (Mayo).  Great  improvement  and  often  a  gain  in 
weight  of  40  pounds  in  three  or  four  months  takes  place  after  ligation. 
It  is  in  this  third  group  that  extirpation  should  be  done  after  the  re- 
covery of  weight  and  strength  following  ligation  in  order  to  prevent 
relapse. 

A  certain  percentage  (10;^,  Mayo)  have  some  degree  of  relapse 
after  extirpation  and  in  these  cases  further  partial  extirpation  or  pole 
ligation  improves  the  condition. 


EXTIRPATION  237 

At  times  within  a  week  or  ten  days  after  ligation  and  before  ex- 
tirpation could  have  been  done  a  very  severe  exacerbation  of  the  hyper- 
thyroidism occurs.  These  cases  should  be  subjected  to  further  pole 
ligation. 

All  operative  procedure  in  cases  of  exophthalmic  goitre  should  be 
done  with  the  greatest  care  by  a  surgeon  able  to  execute  the  technical 
details  and  competent  to  manage  the  preparation  of  the  patient  and  to 
select  the  time,  type,  and  extent  of  operation. 

Operation.  General  remarks.  This  operation  is  one  that  should 
not  be  undertaken  lightly  or  by  any  one  who  is  not  thoroughly  familiar 
with  the  details  of  aseptic  surgery,  and  of  the  pathological  anatomy 
of  the  thyreoid  gland.  It  involves  a  deep  wound  at  the  root  of  the 
neck  in  cellular  tissue,  which  is  exceedingly  liable  to  septic  infection. 
The  dissection  must  be  carried  out  in  the  midst  of,  and  in  close  proxim- 
ity to,  various  large  and  important  structures,  wound  of  any  one  of 
which  may  mean  grave  danger  to  the  patient's  life.  The  vessels  which 
will  be  encountered  are  likely  to  be  greatly  dilated  and  their  walls  are 
easily  torn.  Serious  haemorrhage,  once  started,  may  be  very  difficult 
to  control. 

At  every  stage  of  the  operation  the  operator  should  know  exactly 
what  he  is  doing,  and  be  able  to  see  precisely  what  he  is  about  to  cut. 
He  should  also  remember,  when  operating  upon  large  goitres,  that  the 
anatomical  structures  of  the  neck  do  not  always  occupy  their  normal 
positions,  but  are  likely  to  be  displaced  and  distorted  by  the  goitre. 

Especially  should  he  remember  that  the  lower  part  of  a  goitre  often 
extends  down  behind  the  clavicle  or  sternum  into  a  region  into  which 
it  is  dangerous  to  enter  without  a  due  knowledge  of  the  conditions  he 
may  expect  to  meet  with.  There  are  often  special  dangers  connected 
with  respiratory  distress  or  cardiac  failure  which  he  must  be  prepared 
to  avoid,  or  to  deal  with  should  they  occur. 

Position  of  the  patient.  The  shoulders  should  be  well  raised  and 
the  head  thrown  back  as  far  as  is  consistent  with  comfortable  breathing. 
It  is  well  to  ascertain,  before  administration  of  the  anaesthetic,  how 
far  the  head  can  be  extended  without  serious  embarrassment  of  the 
respiration.  The  head  should  be  held  firmly  by  an  assistant  and  rotary 
movements  avoided,  lest  sudden  dyspnoea  should  supervene  from  kink- 
ing of  the  trachea.  If  serious  dyspnoea  be  present  the  patient  may  have 
to  be  propped  up  in  a  sitting  posture. 

Ancesthetic.  If  dyspnoea  be  not  extreme,  and  the  services  of  a  really 
reliable  anaesthetist  can  be  secured,  there  is  no  objection  to  the  adminis- 
tration of  a  general  anaesthetic.  The  greatest  care,  however,  should 
always  be  exercised  with  regard  to  the  anaesthetic,  and  anaesthesia  should 
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never  be  deep.  Sudden  embarrassment  in  respiration  may  occur  at  any 
stage  of  the  operation,  even  in  apparently  simple  cases.  When  extreme 
dyspnoea  is  present,  as  in  large  colloid  or  intra-thoracic  goitres  com- 
pressing the  trachea,  local  anaesthesia  may  be  necessary.  The  meth'^: 
of  choice  for  general  anaesthesia  is  the  gas-oxygen  and  ether,  as  it- 
scribed  on  p.  231. 

If  serious  asphyxia  occurs  at  the  commencement  of  the  operation. 
it  may  be  necessary  to  proceed  rapidly  with  the  dislocation  of  the 
tumour,  thus  relieving  the  pressure  upon  the  trachea.  Tracheotomy 
should  not  be  resorted  to,  if  it  can  possibly  be  avoided,  as  it  increase^ 
enormously  the  risk  of  the  operation. 

If  the  services  of  a  really  reliable  anaesthetist  cannot  be  obtaine<l.  i' 
is  often  safer  not  to  employ  general  anaethesia  at  all,  but  to  be  conien: 
with  local  anaesthesia. 

Indeed,  some  surgeons  seem  to  recommend  the  latter  as  the  routine 
proceeding  for  nearly  all  goitre  operations. 

Local  anaesthesia  should  be  induced  by  Schleich's  method,  eucainc 
or  eucaine  and  adrenalin,  being  injected  into  the  skin  along  the  line  ci 
proposed  incision,  and  also  into  the  deeper  tissues  in  certain  places  <  >« 
Vol.  I,  p.  114).  In  making  the  latter  injections  great  care  is  neces^an 
to  avoid  wound  of  veins  and  consequent  infiltration  of  the  tissues  wi:'^ 
blood.  Such  infiltration  might  render  much  more  difficult  the  subse- 
quent steps  of  the  operation. 

In  the  case  of  children  and  of  nervous  subjects  who  cannot  be  trustee 
to  keep  still,  general  anaesthesia  is  preferable. 

Operation  is  occasionally  demanded  in  cases  of  extreme  dyspnta 
with  marked  cyanosis.  In  such  cases  general  anaesthesia  is  highly  dan- 
gerous and  local  anaesthesia  is  greatly  to  be  preferred. 

Skin  incision.    Any  one  of  three  incisions  may  be  employed. 

(fl)  A  curved  transverse  incision  low  in  the  neck,  the  collar  incisi  n 
of  Kocher.  Tliis  gives  much  the  best  result  from  the  cosmetic  point  ^^'. 
view,  as  the  scar  is  low  down  and  can  easily  be  hidden  by  the  dres^ 
or  by  a  necklace  (see  Fig.  107).  On  the  other  hand,  it  does  not  all"'"' 
such  free  access  to  the  upper  poles  of  the  gland  unless  the  incision  ic 
very  long  and  the  ends  curved  markedly  upwards.  For  promin^''^ 
goitres,  for  those  low  down  in  the  neck,  and  for  median  tumours  :• 
answers  very  well. 

(6)  An  oblique  incision  near  the  anterior  border  of  the  stern*- 
mastoid  gives  free  access  to  a  unilateral  goitre,  however  large.  Tk 
incision  should  be  carried  well  down  to  the  episternal  notch,  except :" 
the  case  of  small  tumours  of  the  upper  pole. 

(c)   A  curved  transverse  incision  across  the  middle  or  upper  p^^ 
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of  the  goitre,  combined  with  a  vertical  median  incision  down  to  the 
episternal  notch  (the  Y  incision).  This  gives  plenty  of  room  and  is 
suitable  for  large  goitres,  especially  if  bils^teral,  and  for  most  cases  in 
which  the  operation  is  expected  to  be  unusually  difficult. 


Fig.  93.  Skin  Incisions  suitable  for  the  Removal  of  a  Left-sided 
GoTtre.  a  and  b  give  more  room,  but  c  gives  a  much  better  result  as  regards 
the  subsequent  scar. 


The  median  vertical  incision  may  be  used  for  median  and  small 
tumours,  but  is  not  recommended,  as  it  does  not,  as  a  rule,  give  sufficient 
access  to  the  lateral  parts  of  the  gland. 

We  will  assume  that  the  transverse  incision  (a  Kocher  incision),  is 
to  be  employed. 

The  first  incision  should  be  carried  boldly  through  the  skin  and 
platysma.  Both  are  dissected  up  in  one  flap  until  the  upper  part  of  the 
goitre  has  been  reached  in  the  neighbourhood  of  the  larynx.  Various 
branches  of  the  anterior  jugular  veins  are  now  seen,  and  must  be 
isolated  and  secured  with  pressure-forceps  before  being  divided.  A 
large  vein  running  close  to  the  sterno-mastoid  will  generally  require 
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special  attention,  as  also  a  transverse  communicating  branch  low  down 
near  the  sternum. 

In  most  cases  of  cystic  goitre  the  gland  can  be  removed  without 
cutting  the  muscles.  By  retracting  them  on  first  one  side  and  then  on 
the  other,  the  tumour  can  be  luxated  from  its  bed.  However,  in 
exophthalmic  goitre  or  in  very  large  goitre  accompanied  by  complica- 


Fig.  94.    Extirpation  of  the  Right  Half  of  a  Parenchymatous  Goitre  of 
Moderate  Size.    First  stage.     Incision  through  the  skin  and  platysma. 

tions,  unilateral  or  bilateral  division  of  the  infrahyoid  muscles  may  b^ 
necessary.  In  this  case  they  should  be  cut  between  clamps  high  up 
near  the  top  of  the  larynx.  This  prevents  their  line  of  suture  from 
adhering  to  the  skin  scar  and  preserves  their  bellies  with  the  nene 
supply. 

In  dividing  the  infrahyoid  muscular  layer,  the  latter  should  be  lifted 
up  with  forceps  before  it  is  cut,  so  as  to  avoid  risk  of  injuring  the 
underlying  venous  plexus.  Blunt-pointed  scissors  are  more  useful  than 
the  knife  at  this  stage. 
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In  large  parenchymatous  goitres  and  in  goitres  of  long  standing, 
the  infrahyoid  muscles  often  lie  in  deep  grooves  in  the  gland.  They 
must  be  carefully  lifted  out  of  these  grooves  before  they  are  cut.  All 
layers  of  fascia  lying  in  front  of  the  gland  must  be  carefully  and  freely 
divided  so  as  to  expose  thoroughly  the  thyreoid  gland  with  the  network 
of  veins  lying  upon  and  in  it.     Great  care  must  be  taken  not  to  wound 


Fig.  95.  Extirpation  of  the  Right  Half  of  a  Parenchymatous  Goitre. 
Second  stage,  A  flap  of  skin  and  platysma  has  been  dissected  upwards,  exposing 
the  sterno-mastoid  muscles,  the  anterior  jugular  veins  and  their  branches,  and 
the  infrahyoid  muscles.  The  latter  will  be  lifted  up  with  dissecting  forceps  and 
divided  with  scissors  in  the  direction  of  the  thick  black  lines. 


this  plexus,  the  veins  of  which  are  often  much  distended.  If  pricked 
they  bleed  freely,  and  the  haemorrhage  is  difficult  to  control.  It  is 
essential  that  the  operator  at  every  stage  of  the  operation  should  see 
exactly  what  he  is  doing.  This  cannot  be  done  if  blood  is  effused  into 
the  cellular  tissue  of  the  neck. 

Every  bleeding  point  of  the  wound  should  be  immediately  secured 
with  pressure- forceps.  But  the  veins  of  the  thyreoid  plexus  itself  should 
not  be  allowed  to  bleed,  since  the  application  of  forceps  is  very  apt  to 
tear  them  and  to  cause  further  and  perhaps  serious  haemorrhage. 

Up  to  this  point  the  operation  of  extirpation  is  identical  with  that 
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of  enucleation,  presently  to  be  described.     But  from  this  point  onwards 
the  two  operations  diflfer. 

In  performing  extirpation  the  operator  keeps  outside  the  gland  and 
seeks  to  tie  all  main  vessels  before  he  interferes  with  the  gland  itself. 


Fig.  96. 
(Mayo.) 


Exposure    of    Anterior    Muscles,    cutting    of    Sternouvoid 


The  enucleator  penetrates  the  gland  and  takes  out  the  tumour  fr-^ni 
within  it.  Intra-thoracic  goitre  and  large  colloid  goitres  may  devel:? 
sudden  respiratory  difficulty,  especially  if  there  is  venous  pressure  which 
causes  a  vicious  circle. 

Upon  the  section  of  the  infrahyoid  muscles  dyspnoea  foll<\^^ 
rapidly  because  tlie  gland   in  pushing   forward  constricts  the  trache- 
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below.  Quickly  clamp  and  divide  the  isthmus,  force  apart  the  two 
halves  of  the  thyreoid,  and  expose  the  trachea.  Extirpation  of  a  lobe 
may  be  attempted  or  the  lobes  are  incised  and  shelled  out  and  clamped 
with  many  forceps,  first  on  one  side  and  then  on  the  other,  in  an  eflfort 


Fig.  97.    Opening  Lateral  Thyreoid  Fibrous  Capsule.     (Mayo.) 

to  free  the  trachea.  Although  the  breathing  may  still  be  difficult,  suffi- 
cient room  is  now  obtained  to  explore  beneath  the  sternum  and  examine 
the  trachea. 

Luxation  of  the  tumour.  If  the  goitre  be  fairly  movable,  an  attempt 
should  now  l^e  made  to  dislocate  one  or  both  lobes  forwards  out  of  the 
wound.  The  forefinger  should  l^e  inserted  very  gently  and  carefully 
between  the  gland  and  the  internal  jugular  vein,  whicli  lies  close  to  its 
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outer  border.  The  goitre  is  then  pushed  forward  and  brought  out  of  the 
wound.  If  the  middle  thyreoid  veins  are  much  in  the  way  they  may 
have  to  be  clamped  and  tied  before  the  finger  is  thus  inserted.  The 
greatest  possible  care  must  be  taken  not  to  tear  them  and  thus  cause 


Fig.  98.     Elevation  of  Thyreoid  Gland.     (Mayo.) 

h.Tmorrhage  into  the  cellular  tissue.  Care  must  also  be  taken  at  this 
stage  not  to  pinch  the  trachea,  possibly  already  much  flattened  and  very 
liable  to  become  completely  occluded  if  dragged  upon  or  unduly  com- 
pressed. 

Ligature  of  vessels.     The  principal'  vessels  which  now  require  liga- 
ture are  the  superior  thyreoid  artery  and  vein  near  the  apex  of  the  lobe. 
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the  large  inferior  thyreoid  veins  at  the  lower  pole  (often  very  diflficult 
and  troublesome  to  get  at),  and  the  middle  thyreoid  veins,  if  these  have 
not  already  been  tied.  Either  pressure- forceps  or  double  ligatures  must 
be  carefully  and  securely  applied  to  all  these  before  they  are  divided.  If 
a  divided  and  unsecured  inferior  thyreoid  vein  slips  back  into  the  medi- 
astinum it  may  be  very  difficult  to  secure  it  again.  In  this  event  it  may 
be  necessary  to  apply  an  eight-inch  forceps  under  guide  of  the  finger 
which  is  exerting  pressure  to  control  the  bleeding.  Because  a  ligature 
cannot  be  well  placed  in  the  retrosternal  area,  these  forceps  should  be 
left  on  24  to  36  hours  with  the  patient  under  strict  observation  in  the 
meantime.  They  are  then  opened,  but  left  in  situ  for  12  hours  longer 
before  removal,  so  that  in  case  bleeding  recurs,  mere  closure  is  neces- 
sary to  eflfect  haemostasis. 

Further,  capsules  of  the  retrosternal  goitres  may  at  times  be  seized 
v^-ith  forceps,  inverted,  and  each  bleeding  point  secured. 

The  veins  along  the  upper  and  lower  borders  of  the  isthmus  may  be 
secured  temporarily  with  clamps.  If  the  isthmus  be  small,  it  may  be 
compressed  with  a  long-bladed  pair  of  pressure-forceps. 

The  goitre  should  now,  if  possible,  be  turned  over  towards  the  mid- 
dle line  while  the  inferior  thyreoid  artery  is  dealt  with.  If  the  isthmus  be 
very  thick  or  the  goitre  very  firm  and  fixed,  it  may  be  impossible  to  turn 
the  latter  inwards.  In  this  case  the  isthmus  should  be  divided  and  the 
goitre  turned  outwards,  the  inferior  thyreoid  arterial  branches  being 
secured  as  the  gland  is  being  separated  from  the  trachea.  In  most  cases, 
however,  it  is  possible  to  turn  the  goitre  over  sufficiently  to  obtain  access 
to  the  artery  from  the  outer  side. 

The  main  trunk  of  the  artery  may  be  secured  before  it  divides.  But 
usually  it  is  better  to  clamp  and  tie  separately  the  branches  of  this  vessel 
after  it  has  crossed  the  recurrent  laryngeal  nerve,  and  not  too  near  to 
this  important  structure.  The  nerve  generally  passes  over  the  artery, 
but  sometimes  behind  it,  and  often  between  its  diverging  branches.  The 
position  of  the  nerve  should  be  known  to  the  operator  and  avoided  by 
him.  It  is  best  not  to  expose  and  hook  aside  the  nerve  (as  is  recom- 
mended by  some)  because  it  is  liable  thereby  to  become  involved  in  the 
scar  and  to  suflfer  temporary  or  even  permanent  paralysis. 

Division  of  the  isthmus  and  removal  of  the  tumour.  All  the  prin- 
cipal vessels  having  now  been  secured,  the  isthmus  may  be  divided  with 
scissors  or  knife,  and  the  connexions  of  the  gland  with  the  trachea  on 
its  inner  side  are  then  cut  through.  At  this  stage  care  is  sometimes 
necessary  to  avoid  wounding  the  trachea  or  larynx.  Hard,  calcified 
masses  in  the  gland  sometimes  simulate  the  trachea  rather  closely.     A 
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softened  and  flattened  trachea  in  a  young  subject  may  not  be  readily 
recognized  as  such  by  those  not  familiar  with  this  class  of  operation. 

When  a  retrosternal  extension  of  the  thyreoid  is  found,  either  in 
colloid  masses  or  the  exposed  end  of  an  encapsulated  adenoma,  these 
tumours  usually  have  a  fairly  heavy  capsule  which  permits  of  finger 


Fig.  99.  Extirpation  of  the  Right  Half  of  a  Parenchymatous  GomE. 
Fifth  stage.  The  tumour  has  been  removed  and  the  infrahyoid  muscles  have  been 
replaced  and  sutured.  A  drainage  tube  has  been  placed  at  the  lowest  part  of 
the  wound. 


enucleation  with  relative  safety.  Haemorrhage  may  be  venous  and  is 
then  controlled  by  packing  for  24  to  48  hours.  The  packing  must  not 
be  kept  in  too  long,  however,  or  the  cavity  will  discharge  for  a  long 
time. 

After  removal  of  the  tumour  a  few  vessels  on  the  side  of  the  pharmx 
or  elsewhere  may  require  ligature.  The  various  vessels  that  have  been 
clamped  at  the  earlier  stages  of  the  operation  must  now  be  tied. 

The  greatest  attention  must  be  paid  to  h?emostasis.  Every  bleeding 
point  must  be  thoroughly  secured  before  the  wound  is  closed.  Recur- 
rent venous  htxniorrhage  is  (after  sepsis)  the  one  serious  danger  of  a 
large  thyreoid  operation. 
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Closure  of  the  wound.  All  haemorrhage  having  been  completely  ar- 
rested, the  wound  is  now  closed.  First,  if  the  infrahyoid  muscles  have 
been  divided,  they  must  be  replaced  and  the  cut  edges  united  with  fine 
sutures.  If  this  be  not  done  a  most  unsightly  hollow  is  afterwards 
found  to  have  been  left  in  the  neck. 

A  drainage  tube  having  been  inserted  into  the  wound  and  brought 
out  at  the  episternal  notch,  the  platysraa  is  carefully  united  by  buried 
sutures,  and  finally  the  thin  incision  is  accurately  closed  by  fine  con- 
tinuous sutures  or  by  Michel's  clips. 

Very  fine  silk  (No.  o  or  at  most  No.  i)  should  be  used  for  all 
ligatures.  If  a  thicker  ligature  seems  necessary  for  a  large  artery  or 
vein,  it  is  best  to  make  use  of  the  same  fine  silk,  doubled  or  even  trebled. 
The  silk  should  of  course  be  boiled  immediately  before  the  operation. 
Throughout  the  operation  the  wound  should  be  kept  covered  up  as 
much  as  possible  by  layers  of  sterile  gauze  (see  Fig.  102).  Only  that 
part  of  the  wound  at  which  the  operator  is  actually  working  should  be 
left  exposed  at  any  one  time.  The  operator  and  his  assistants  should  of 
(;ourse  wear  rubber  gloves. 

After  the  application  of  the  dressing,  the  head,  neck,  and  upper  part 
of  the  thorax  should  be  enveloped  in  bandages,  care  being  taken  not 
to  apply  much  pressure  to  the  neck  itself  or  to  constrict  the  thorax  in 
such  a  way  as  to  hinder  respiration. 

For  the  after-treatment  of  the  case  see  p.  256. 

MODIFICATIONS  OF  EXTIRPATION 

Resection.  This  is  a  mere  variety  of  partial  extirpation.  The 
lateral  lobes  of  the  thyreoid  are  exposed  in  the  customary  manner  and 
with  the  high  division  of  the  infrahyoid  muscles  if  necessary.  If  pos- 
sible, they  are  luxated  from  their  beds  and  the  superior  thyreoid  vessels 
clamped  and  divided  near  the  gland  to  completely  free  the  upper  poles. 
Each  lateral  lobe  is  next  grasped  in  the  plane  of  intended  amputation 
between  the  blades  of  a  spring  clamp  and  compressed  so  as  to  secure 
haemostasis.  Sometimes  it  is  necessary  to  divide  the  isthmus  before 
such  a  pedicle  can  be  isolated,  although  this  is  to  be  avoided  if  possible. 
The  spring  pedicle  clamps  should  be  placed  deeply  enough  on  the  gland 
to  permit  of  the  removal  of  the  greater  portion,  three-fourths  to  five- 
sixths  of  each  lobe,  but  one  must  be  careful  not  to  include  the  parathy- 
reoid  glands  or  recurrent  laryngeal  nerves.  The  resection  of  the  lobe 
alx)ve  the  clamp  is  done  by  two  strokes  of  a  knife,  leaving  a  wedge- 
shaped  defect.  This  is  closed  by  a  continuous  catgut  suture  and  the 
clamp  removed.    The  one  suture  reconstructs  the  lateral  lobe  and  effects 
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h^emostasis-  However,  if  bleeding  occurs,  an  extra  stit< 
it.  This  permits  of  a  bilateral  removal  of  large  masse* 
Figs.  loo  and  loi). 

Sufficient  amount  of  the  gland  should  be  removed  t 
The  amount  removed  varies  with  the  size  and  type  of  thi 


IliL 


Fig.  100.     Two  Strokes  of  the  Knife  so  as  to  leave 
Defect  uivide  the  Major  Portion  of  the  Lobe,     (BarUetf.) 

character  of  the  residuum.    One-sixth  to  one- fourth  of  tl 
to  carry  on  its  function. 

The  advantages  of  this  operation  over  extirpation  of 
are  (i)  that  some  of  the  gland  is  left  to  carry  on  the 
organ  on  the  side  operated  on,  (ii)  that  the  recurrent 
is  less  liable  to  exposure  and  damage,  and  (iii)  that  no  u 
is  kit  in  the  region  from  which  the  goitre  has  been  remov 

This  operation  and  the  next  are  particularly  suitab 
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bad  parenchymatous  goitre  where  it  is  necessary  to  operate  upon  both 
lobes  simultaneously. 

Amputation  is  a  term  applied  to  the  removal  of  a  goitre  by  simply 
cutting  across  its  neck.    It  is  an  operation  of  very  limited  applicability. 


Fig.  ioi.     Following  Amputation  the  Defect  is  rapidly  closed  with 
Catgut  Suture.    (Bartlett,) 

It  may  be  employed  occasionally  in  cases  of  prominent  or  pendulous 
goitres  with  a  relatively  narrow  pedicle. 
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Indications.  This  operation  is  suitable  only  for  encapsuled 
tumours  (cystic  or  solid),  and  depends  for  its  feasibility  on  the  fact  that 
such  tumours  generally  have  a  sharply  defined  surface  easily  separable 
from  the  gland  in  which  they  are  imbedded. 

The  diagnosis  is  generally  made  from  the  shape  of  the  swelling. 
Encapsuled  tumours  are  round  or  oval,  while  parenchymatous  swellings 
preserve  the  natural  pyriform  shape  of  the  gland. 

Practically,  all  strictly  unilateral  swellings  of  the  thyreoid  (with 
the  exception  of  inflammatory  swellings  and  malignant  tumours)  are 
encapsuled  tumours  and  therefore  capable  of  being  enucleated. 


250       OPERATIONS  UPON  THE  THYREOID  GLAND 

Enucleation  should  never  be  attempted  in  any  case  of  paren- 
chymatous goitre.  As  in  the  case  of  extirpation  of  parenchymatous 
goitre,  dyspnoea  is  the  main  symptom  which  calls  for  the  operation  of 
enucleation.  As  the  operation  is,  however,  usually  much  less  serious 
than  that  of  extirpation,  it  is  frequently  permissible  to  perform  it  merely 
on  the  grounds  of  deformity  or  discomfort,  especially  if  the  latter  be 
increasing.  For  small  tumours  simple  enucleation  is  the  best  operation : 
for  large  ones,  the  modification  of  resection-enucleation  (see  p.  253) 
is  preferable. 

Operation.  The  earlier  stages  of  enucleation  down  to  the  ex- 
posure of  the  thyreoid  gland  are  exactly  the  same  as  those  of  extirpation 
(see  p.  237). 

After  the  thyreoid  has  been  exposed  and  the  operator  by  inspection 
and  palpation  of  the  swelling  has  confirmed  his  diagnosis  that  an  enucle- 
able  tumour  is  present,  he  freely  and  boldly  incises  the  gland  down  to 
the  surface  of  the  tumour  itself. 

The  latter  is  then  shelled  out  by  means  of  blunt  instruments.     For 

this  purpose  he  may  employ  either  Kocher's  special  enucleator  or  his 

finger,  or,  better  still,  a  closed  pair  of  blunt-pointed  dissecting  forceps. 

At  this  stage  much  assistance  may  often  be  derived  from  pushing  the 

tumour  forwards  by  means  of  a  finger  placed  behind  it  on  the  skin  of 

the  posterior  triangle.     Care  should  be  taken  both  by  the  operator  and 

'  by  the  anaesthetist  to  watch  the  patient's  breathing  during  the  actual 

'  enucleation,  lest  dangerous  respiratory  distress  be  produced  by  pressure 

1  upon  the  trachea.    This  is  particularly  likely  to  occur  during  the  enucle- 

1  ation  of  tumours  which  are  deeply  seated  behind  the  sternum  or  clavicle. 

The  whole  of  the  anterior  surface  of  the  tumour  should  be  thoroughly 

cleared  from  the  gland  tissue  before  enucleation  of  the  posterior  part  is 

!  attempted.     Care  must  be  taken  to  avoid  pressing  the  tumour  against 

I  the  trachea,  especially  if  this  be  already  much  flattened  and  narrowed. 

I  as  it  often  is. 

!  Difficulties  and  dangers.    The  two  principal  difficulties  of  the 

\  operation  are — 

(i)  Recognition  of  the  surface  of  the  tumour  itself. 
;  (ii)  Haemorrhage. 

!  (i)  Recognition  of  the  surface  of  the  tumour.    The  tumour  may  lie 

•  at  some  little  depth  below  the  surface  of  the  gland.    On  the  other  hand, 

if  at  all  large,  it  has  generally  caused  so  much  atrophy  of  the  overlying 
'  gland  tissue,  that  it  appears  to  l^e  on  the  surface  and  to  be  covered 

;  only  by  the  connective-tissue  capsule  of  the  gland.     It  is  important  to 

\  bear  in  mind  that  a  thyreoid  tumour,  however  superficial  it  may  appear 

:  to  be,  is  always  covered  by  a  layer  of  true  thyreoid  tissue.    Through  this 

i 
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to  incite 


Back 


layer,  whether  thick  or  thin,  the  operator  must  penetrate  before  the 
shelling-out  process  is  commenced,  or  he  will  get  into  trouble  with 
haemorrhage  and  perhaps  damage  important  surrounding  structures. 
The  surface  of  the  tumour  is  generally  easily  recognized  by  its  colour, 
which  is  very  different  from  the  maroon  red  colour  of  the  enclosing 
gland  tissue.  The  colour  of  the  tumour  varies  considerably.  It  is  often 
of  a  bluish  tint,  especially  if  there  be  extravasated  blood  within  the 
tumour.  Old  thick-walled  cysts  and  adenomata,  such  as  that  depicted 
in  Figs.  104  and  105,  are  often  of  a  dull  buff  yellow  colour.  The 
operator  must  avoid,  on  the  one  hand,  beginning  the  enucleation  before 
the  actual  tumour  has  been  reached.  On  the  other  hand,  he  must  take 
care  not  to  cut  into  the 
tumour  and  thus  miss  the  di- 
viding layer  between  tumour 
and  gland  in  which  alone  enu- 
cleation can  be  properly  per- 
formed. 

When  enucleating  the  pos- 
terior part  of  the  tumour,  it  is 
very  easy  to  leave  the  surface    n-ont 
of  the  tumour  and  to  pene- 
trate the  glandular  layer. 

If  the  tumour  be  cystic  or 
very  soft  and  friable,  it  often 
bursts  and  collapses  during 
the  enucleation.  In  such  a 
case  it  is  best  to  lay  hold  of 
the  tumour  with  several  pairs 
of  pressure- forceps  and  to 
draw  it  forwards.  The  gland- 
ular sheath  may  then  be  peeled 
off  by  means  of  ordinary  dis- 
secting forceps  held  in  the 
other  hand.  Any  vessel  seen 
during  this  part  of  the  opera- 
tion should  be  at  once  seized  with  clip-forceps.  If  the  glandular  layer 
over  the  anterior  surface  of  the  tumour  be  very  thin  or  adherent,  as  it 
often  is.  there  may  be  considerable  difficulty  in  finding  the  proper  layer 
in  which  to  begin  the  enucleation.  The  operator  is  apt  to  penetrate 
into  the  interior  of  the  tumour  and  to  lose  his  way  there.  It  is  fre- 
quently better  to  begin  the  enucleation,  not  at  the  most  prominent 
part  of  the  tumour  where  the  gland  tissue  is  thin  and  difficult  to  separate, 


Wrong 
place 


Bottom 

Fig.  102.  Vertical  Section  through 
AN  Encapsuled  Adenoma  and  its  Contain- 
ing Lobe.  To  show  where  enucleation 
should  be  begun,  viz.  where  the  enclosing 
gland  tissue  is  fairly  thick  and  easily  dis- 
tinguishable from  the  tumour.  At  the  most 
prominent  part  of  the  tumour  the  enclosing 
layer  of  gland  tissue  is  often  exceedingly 
thin  and  firmly  adherent  to  the  surface  of 
the   tumour   itself.      (Diagrammatic.) 
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but  somewhere  else  nearer  the  periphery  of  the  tumc 
covered  with  a  thick  layer  of  easily  distinguishable  glan< 

Thus  in  the  diagram  (see  Fig,  102)  the  proper  pla 
gland  would  be  at  a  and  not  at  b. 

(ii)  Htrmorrliagc*     The  amount  of  haemorrhage  t 


Fig*    103.     Resection-enucleation  of  a  Left-sioeh  Enc 

(Thick- WALLED  Cystic  Adenoma).  The  left  lobe  with  its 
dislocated  forwards  out  of  the  wound.  The  whole  of  the  surrc 
together  with  all  parts  of  the  wound  at  which  the  operator  is  i 
ing^  at  the  timCt  is  kept  covered  up  with  thin  layers  of  mois 
ensure  asepticity  of  the  wound.  In  the  other  illustrations  th 
onntted  for  the  sake  of  clearness.  ^^ 

during  the  enucleation  varies  much.  If  the  tumour  be  si 
rhage  is  but  trivial  and  most  of  it  can  be  arrested  by  pa 
with  gauze.  The  packing  is  left  in  situ  for  a  few  mi 
operator  proceeds  to  tie  the  superficial  vessels  which  v 
an  early  stage  of  the  operation.  When  the  gauze  isj 
points  that  still  bleed  can  easily  be  seen  and  tied. 
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If  the  tumour  be  at  all  large  the  amount  of  blood  that  is  lost  during 
the  few  moments  occupied  by  the  enucleation  and  afterwards  may  be 
considerable  and  even  dangerous.  In  these  cases  it  is  not  safe  to  trust 
to  gauze  packing.     The  walls  of  the  cavity  in  which  the  tumour  lay 


Fig.  104.  Resection-enucleation  of  a  Left-sided  Encapsuled  Tumour 
(Thick-walled  Cystic  Adenoma).  The  left  lobe  of  the  gland,  with  the  tumour, 
has  been  dislocated  out  of  the  wound.  Pressure- forceps  or  ligatures  (omitted 
for  the  sake  of  clearness)  have  been  placed  upon  various  large  vessels,  marked 
by  crosses.  An  incision  has  been  made  through  these  vessels  and  the  glandular 
layer  covering  the  tumour.  Enucleation  of  the  tumour  itself  has  been  begun. 
Care  must  be  taken  to  isolate  each  large  vessel  before  it  is  clamped  or  tied. 
A  marks  the  position  of  the  superior  thyreoid  artery  and  vein,  which  have  already 
been  tied. 


should  be  seized  with  forceps  and  drawn  forwards.  By  means  of  forceps 
placed  at  the  bottom  of  the  cavity,  the  latter  can  be  completely  everted 
and  the  bleeding  points  seen  and  secured.  The  amount  of  haemorrhage 
may  be  lessened  by  ligature  of  the  superior  thyreoid  artery  before  in- 
cision of  the  gland.    Or  the  whole  lobe  may  be  dislocated  forward  and 
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the  inferior  thyreoid  artery  tied  (after  ligature  of  the  middle  th}Teo:d 
veins)  before  the  glandular  tissue  is  incised. 

But  in  all  cases  of  large  tumour  where  serious  haemorrhage  is  to  be 
feared  it  is  best  not  to  do  simple  enucleation,  but  to  substitute  the  far 
preferable  operation  of  resection-enucleation  (vide  infra). 


Fig.  105.  Resection-enucleation.  A  later  stage  of  the  same  operation. 
The  tumour,  rotated  outwards,  has  been  enucleated  on  its  inner  and  posterior 
surface  until  a  line  has  been  reached  which  is  well  outside  the  position  of  :><^ 
recurrent  laryngeal  nerve  and  internal  jugular  vein.  Clamps  have  then  hetn 
applied,  above  and  below,  to  the  posterior  part  of  the  glandular  capsule,  whic.i 
is  then  cut  through  with  scissors  outside  the  line  of  those  clamps.  The  whoie 
tumour,  together  with  the  thin  glandular  capsule,  still  adherent  on  its  anterior 
and  outer  aspects,  has  then  been  removed. 


After  removal  of  the  tumour  or  tumours  and  the  complete  arrest  or 
all  hremorrhage,  the  wound  in  the  gland  itself  may  be  sewn  up  by  two 
or  three  purse-string  sutures  of  catgut  or  very  fine  silk  passed  trans- 
versely across  the  walls  of  the  cavity,  care  being  taken  not  to  transhx 
any  extra-glandular  structure.    This  step  obliterates  the  cavity  in  which 
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blood  or  colloid  might  otherwise  collect.    The  subsequent  closure  of  the 
wound  is  the  same  as  after  extirpation. 

MODIFICATIONS  OF  ENUCLEATION 

By  far  the  most  important  of  these  is 

Resection-enucleation,  which,  indeed,  should  be  the  operation 
of  choice  for  all  large  encapsuled  tumours. 


Fig.  io6.  Resection-enucleation.  The  tumour  having  been  removed  and 
all  bleeding  points  thoroughly  secured,  the  cut  edges  of  the  thyreoid  gland  are 
brought  together  and  united  by  a  few  fine  sutures. 

It  differs  from  simple  enucleation  in  that  a  considerable  portion 
of  enclosing,  but  thinned  and  functionally  useless,  glandular  capsule  is 
removed  with  the  tumour.  The  enucleation  area  from  which  haemor- 
rhage can  take  place  is  thus  greatly  reduced  in  size.  After  exposure  and, 
if  possible,  luxation  of  the  tumour,  a  vertical  incision  is  made  on  the 
inner  side  through  the  glandular  capsule.  Enucleation  is  then  carried 
out  on  the  inner  and  posterior  aspect  of  the  tumour  until  a  point  has 
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been  reached  posteriorly  which  is  well  outside  the  region 
nerve.  Care  being  taken  to  avoid  wounding  the  inten 
the  glandular  capsule  is  then  again  incised  vertically 
removed  together  with  the  unseparated  portion  of  gl 
The  principal  vessels  should  be  seized  as  the  enucleation  ] 
of  thern  may  with  advantage  be  clamped  even  before  i 
cised.  Any  bleeding  points  on  the  cut  surface  of  the  glar 
wounded  surface  is  then  still  further  diminished  in  siz 
anterior  and  posterior  surface  with  a  few  sutures,  whk 
vantage  be  passed  in  a  purse-string  manner  as  above 
enucleation.  The  lines  of  incision  through  the  capsuU 
according  to  the  situation  of  the  tumour  and  consequi 
of  gland  which  it  is  desired  to  preserve.  _ 

Evidement  is  an  operation  of  but  little  importai 
in  cutting  the  tumour  across  and  scraping  out  its  contc 
side.  It  is  chiefly  applicable  to  soft  solid  tumours  with 
which  may  be  difficult  to  enucleate  satisfactorily.  It 
required  for  a  fixed  tumour  which  cannot  be  lifted  out 
bed  in  which  it  lies.  If  the  tumour  be  solid  and  of  laij 
ing  haemorrhage  may  be  extremely  serious. 
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When  the  patient  returns  to  bed  she  should  be  propi 
of  45°  with  pillows  or  a  bed-rest. 

In  this  position  the  patient  is  usually  much  more* 
when  lying  on  the  back.  The  position  also  favours  dn 
and  blood-stained  serum,  a  very  important  matter  if  p 
to  be  obtained,  as  it  should  be. 

If  the  patient  be  old  or  feeble  or  suffering  much  fron 
be  allowed  to  lie  on  her  side  for  a  few  hours. 

If  the  operation  has  been  unilateral  she  should  lie 
posite  to  that  of  the  operation.  If  bilateral^  she  should  1 
the  two  sideSj  the  position  being  changed  every  few  I 
cases  of  retrosternal  and  intrathoracic  goitre  where  dr 
wise  difficult,  the  patient  should  occasionally  be  rolled 
face  for  a  few  minutes  once  or  twice  a  day,  in  order  to 
drainage  of  the  cavity. 

Occasionally  in  bad  cases  of  retrosternal  goitre  whei 
has  been  left,  the  sides  of  which  cannot  be  approxim 
necessary  to  pack  with  gauze  for  several  days.  But  as  £ 
cavities  close  up  very  quickly,  and  prolonged  packing  sb 
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because  it  prevents  closure  and  may  cause  a  long-continued  discharge 
from  the  gland  bed. 

In  the  great  majority  of  cases,  if  the  operation  has  been  properly 
performed,  the  drainage  tube  should  be  removed  on  the  day  after  that 
of  the  operation,  and  not  replaced. 

Thirst  and  restlessness  after  the  operation  are  best  treated  by  massive 
rectal  infusions  of  normal  saline  solution  at  the  body  temperature.  The 
fluid  should  be  injected  very  slowly  through  a  small  soft  rubber  catheter 
attached  by  means  of  a  rubber  tube  to  a  jug  raised  only  a  few  inches 


li_ _ 

A  B 

Fig.  107.  The  Scar  after  Operations  upon  the  Thyreoid  Gland,  a  shows 
the  transverse  scar  of  a  bilateral  resection-extirpation  operation,  b  shows  how 
the  transverse  scar  in  this  position  can  be  completely  hidden  by  a  necklace. 
(^From  a  photograph,) 

above  the  level  of  the  rectum.  The  fluid  then  trickles  slowly  into  the 
rectum  and  is  absorbed  as  quickly  as  it  enters.  If  given  too  quickly, 
or  if  too  hot  or  too  cold,  it  will  not  be  retained.  If  the  patient 
does  not  vomit,  fluids  may  be  given  freely  by  the  mouth.  In  the 
first  twenty-four  hours  little  or  no  food  of  any  kind  should  be  given. 
Indeed,  it  is  best  in  most  cases  to  withhold  food  until  the  patient  ex- 
presses a  desire  for  it. 

On  the  other  hand,  after  most  thyreoid  operations  what  the  patient 
does  require  is  fluid,  and  fluid  in  considerable  quantities.  After  the 
sickness  has  passed  off  she  should  be  encouraged  to  drink  hot  water, 
weak  tea,  barley-water,  or  similar  drinks. 

If  recurrent  haemorrhage  takes  place  within  a  few  hours  of  the 
operation,  as  may  be  the  case  if  the  vessels  have  been  incompletely 
ligatured,  the  wound  should  be  opened  up  freely,  the  clots  turned  out, 
and  an  attempt  made  to  secure  the  bleeding  vessels. 

This  is  often  a  very  difficult  task  and  may  prove  to  be  impossible. 
If  the  bleeding  be  found  to  come  from  a  number  of  very  small  vessels 
rather  than  from  a  single  large  one,  it  is  best  to  pack  the  wound  with 
gauze  and  to  treat  it  in  a  more  or  less  open  manner. 

Post-operative  haemorrhage  is,  however,  always  a  serious  complica- 
tion, and  is  best  treated  by  ensuring  that  it  shall  not  occur,  that  is,  by 
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exercising  the  most  scrupulous  care  in  arresting  all  haemorrhage  before 
the  wound  is  closed. 

The  temperature  and  pulse  should  be  taken  every  four  hours  after 
the  operation.  If  neither  rises  above  lOO  and  the  patient's  general  con- 
dition is  good  no  anxiety  need  be  felt  as  to  the  progress  of  the  ca^e. 
If  either  of  them  rises  much  above  this  level  and  remains  so  for  mere 
than  a  few  hours  the  operator  should  be  ready  to  open  up  the  wound 
and  to  re-establish  efficient  drainage.  If  serious  symptoms  of  sepsi? 
supervene,  no  time  should  be  lost  in  opening  up  the  whole  wound  anl 
packing  with  dry  sterilized  gauze.  Rapidity  of  pulse,  if  not  due  to 
sepsis,  is  best  treated  by  massive  rectal  saline  infusions.  Some  amov.n: 
of  pain  in  deglutition  is  not  uncommon  in  the  first  day  or  two.  ShoulJ 
it  last  longer  than  this  it  generally  indicates  inflammatory  trouble  in  the 
wound.  A  mild  aperient  should  be  given  within  forty-eight  hours  of  the 
operation,  or  sooner  if  any  serious  elevation  of  temperature  takes  place 


CHAPTER  VII 

REMOVAL  OF  THE  THYREO-GLOSSAL  AND  BRANCHIAL 
CYSTS  AND  FISTULA 

THYREO-GLOSSAL  CYSTS 

These  are  formed  in  connexion  with  the  tract  of  thyreoid  tissue  that 
extends  from  the  isthmus  of  the  thyreoid  gland  upwards  to  the  foramen 
caecum  at  the  base  of  the  tongue. 

The  lower  part  of  this  tract  often  persists  as  the  pyramid  or  middle 
lobe  of  the  thyreoid  gland. 

Cysts  or  adenomata  may  form  in  it  just  as  they  do  in  any  other 
part  of  the  thyreoid  gland.  Such  tumours  lie  in  front  of  the  larynx, 
usually  slightly  to  one  or  other  side  of  the  middle  line. 

They  can  easily  be  removed  through  a  median  or  a  transverse  inci- 
sion. They  may  be  enucleated,  but  it  is  generally  best  to  remove  the 
whole  of  the  pyramid,  after  isolating  and  tying  its  upper  and  lower  ex- 
tremities. 

That  portion  of  the  tract  which  extends  from  the  apex  of  the  pyra- 
mid to  the  foramen  caecum  usually  becomes  obliterated  at  an  early 
period,  but  may  persist  as  a  slender  fibrous  cord  or  a  minute  canal.  The 
dissection  of  these  cases  is  much  simplified  if  methylene  blue  is  injected 
through  the  tract,  so  that  it  can  be  identified.  A  further  addition  that 
is  of  great  aid  is  the  use  of  magnifying  glasses,  either  in  the  form  of 
spectacles  made  especially  for  the  operator  or  the  magnifying  glasses 
used  by  oculists.  By  this  means  the  form  of  the  tract  can  be  differen- 
tiated from  the  surrounding  tissues.  The  same  is  true  of  the  dissec- 
tions of  branchial  cysts  and  fistulae. 

Cysts  forming  in  this  originally  tubular  structure  are  not  uncommon. 
The  proper  treatment  for  such  a  cyst  is  to  dissect  it  out,  remembering 
that  a  process  runs  upwards  behind  the  hyoid  towards  the  base  of  the 
tongue.  If  this  upward  extension  be  not  removed  the  wound  will  not 
heal  or  the  cyst  will  be  reproduced.  Occasionally  it  may  even  be  neces- 
sary to  divide  the  hyoid  bone  in  the  middle  line  with  bone  forceps,  to  ob- 
tain access  to  the  uppermost  portion.  A  vertical  incision  is  often  em- 
ployed for  the  removal  of  cysts,  but  a  transverse  incision  gives  a  better 
cosmetic  result  and  adds  but  little  to  the  difficulty  of  the  operation. 
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Rarely  the  uppermost  part  of  the  thyreo-glossal  duct  above  the  hyoid  be- 
comes dilated  and  forms  a  cyst  at  the  base  of  the  tongue. 

Such  cysts  occasionally  form  tumours  of  considerable  size  within  the 
mouth  and  may  interfere  seriously  with  swallowing  and  speaking.  They 
may  be  removed  without  much  difficulty  from  within  the  mouth  by 
enucleation.  The  tongue  must  be  drawn  well  forwards  and  ordinary 
care  must  be  exercised  to  prevent  blood  running  into  the  larynx. 

REMOVAL  OF  BRANCHIAL  CYSTS  AND  FISTULiE 

These  are  due  to  the  persistence  of  more  or  less  of  the  three  posterior 
branchial  clefts  on  either  side  of  the  neck. 

If  there  be  an  external  opening  it  will  be  found  at  the  anterior  border 
of  the  sterno-mastoid  muscle,  either  just  behind  the  angle  of  the  jaw, 
opposite  the  thyreo-hyoid  space,  or  a  little  above  the  inner  end  of  the 
clavicle,  according  to  the  cleft  affected. 

If  there  be  no  external  opening  the  unclosed  portion  of  the  persistent 
cleft  may  become  dilated  into  a  cyst  occupying  any  of  the  above  situa- 
tions. A  narrow  cord-like  process  can  often  be  seen  or  felt  extending 
upwards  from  the  cyst  towards  the  pharynx. 

In  dissecting  out  such  cysts,  this  upwards  extension  must  always  be 
removed.  This  involves  a  deep  and  careful  dissection  upwards  between 
the  internal  and  external  carotid  vessels  as  far  as  the  pharynx.  If 
the  whole  of  this  tubular  prolongation  be  not  removed,  the  cyst  is 
reproduced. 
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CHAPTER  I 

THE  SURGICAL  ANATOMY  OF  THE  BILE  PASSAGES: 
GENERAL  REMARKS:  OPERATIONS  FOR  INJURY  TO  THE 

BILE  DUCTS 

ANATOMICAL  CONSIDERATIONS 

The  gall-bladder.  The  gall-bladder  is  situated  on  the  inferior 
surface  of  the  right  lobe  of  the  liver  in  a  large  but  shallow  depression 
termed  the  cystic  fossa,  the  peritoneum  covering  the  under  surface  of 
the  liver  being  reflected  on  to  and  covering  the  unattached  fundus  and 
inferior  surface. 

It  is  usually  pear-shaped,  the  large  extremity  lying  anterior  to  and 
below  the  neck,  where  it  merges  in  the  cystic  duct.  It  varies  consider- 
ably in  size  according  to  the  volume  of  its  contents.  In  a  state  of 
moderate  distension  it  holds  from  50  to  60  cubic  centimetres  of  bile.  Its 
walls  are  very  elastic,  and  it  is  possible  to  introduce  under  pressure  from 
200  to  250  cubic  centimetres  of  water  without  producing  rupture. 
If  the  distension  be  continued,  rupture  occurs  close  to  the  neck  of  the 
organ. 

The  rounded  fundus,  when  distended,  projects  beyond  the  free 
border  of  the  liver,  the  margin  of  which  presents  a  more  or  less  distinct 
notch — the  cystic  notch — and  comes  into  contact  with  the  anterior  ab- 
dominal wall  close  to  the  margin  of  the  ninth  or  tenth  costal  cartilage 
immediately  below  the  point  where  the  outer  edge  of  the  rectus  abdominis 
muscle  crosses  the  costal  margin. 

The  body  of  the  gall-bladder  presents  two  aspects,  a  superior  and 
an  inferior.  The  superior  surface  is  in  contact  with  the  cystic  fossa,  to 
which  it  is  united  by  some  loose  connective  tissue  and  by  vessels  passing 
between  the  gall-bladder  and  the  liver. 

The  lower  surface  is  covered  by  peritoneum  in  its  whole  extent.  It 
lies  in  contact  with  the  second  part  of  the  duodenum  and  with  the  trans- 
verse colon.  Its  relations,  however,  vary  considerably  according  to  the 
state  of  distension  of  the  organ.  It  may  be  pushed  upwards  and  lie 
in  contact  with  the  first  part  of  the  duodenum,  with  the  pylorus,  or 
with  the  anterior  surface  of  the  stomach;  or  it  may  be  displaced  down- 
wards and  lie  in  contact  with  the  ascending  colon  or  the  anterior  surface 
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of  the  right  kidney.  Occasionally  a  fold  of  peritoneum  connects  the 
body  of  the  gall-bladder  to  the  anterior  aspect  of  the  transverse  colon. 
The  neck  of  the  gall-bladder  is  the  narrowest  part  of  the  organ.  It  is 
bent  into  the  shape  of  the  letter  S,  and  maintained  in  this  position  by 
loose  connective  tissue  and  by  the  peritoneum  which  covers  it.  In- 
ternally, two  inflexions  give  rise  to  the  formation  of  two  valves  of  mu- 
cous membrane,  the  lower  of  which  separates  the  gall-bladder  from  the 

cystic  duct. 

The  serous  cot*ering  of 
the  gall-bladder  is  contin- 
uous with  the  peritoneum 
covering  the  under  sur- 
face of  the  liver.  It  cov- 
ers all  that  portion  of  the 
gall-bladder  which  is  not 
in  contact  with  the  cystic 
fossa.  The  fundus  of  the 
gall-bladder  is  completely 
covered  by  peritoneum, 
and  its  upper  surface,  un- 
like the  body  of  the  organ, 
is  not  in  direct  contact  with 
the  surface  of  the  liver. 
It  is  separated  by  a  double 
serous  fold,  the  angle  of 
which  is  formed  by  the 
reflection  of  the  perito- 
neum from  the  margin  of 
the  liver  on  to  the  fundus 
of  the  gall-bladder. 

Occasionally  the  gall- 
bladder is  completely  in- 
vested    b  y     peritoneum, 
there  being  on  the  upper 
more  or  less   free   move- 
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aspect   a   distinct   mesentery,   which   allows 
ment. 

A  much  more  common  condition  found  on  the  operating  table  is 
the  presence  of  a  mesentery,  not  reaching  the  fundus,  but  extending  to 
the  lower  third  or  half  of  the  gall-bladder. 

When  moderately  distended  the  gall-bladder  is  usually  to  be  felt  in 
the  direction  of  a  line  drawn  from  the  ninth  or  tenth  costal  cartilage 
and  passing  somewhat  to  the  right  of  the  umbilicus;  but  this  position 
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may  be  altered  from  an  unusual  size  of  the  left  lobe,  or  other  structural 
variations  of  the  liver,  so  that  it  may  even  project  into  the  right  lumbar 
region.  On  the  other  hand,  especially  where  there  have  been  repeated 
attacks  of  gall-stone  colic,  extending  over  a  long  period,  it  is  more  usual 
to  find  the  gall-bladder  smaller  than  normal,  and  occupying  a  position 
just  in  front  of  the  transverse  fissure  of  the  liver.  So  far  may  this  con- 
traction go  that  there  may  be  almost  complete  obliteration  of  the  sac, 
a  condition  which,  when  extreme,  may  be  described  as  cholecystitis 
obliterans.  In  these  cases  there  is  not  infrequently  increased  difficulty 
in  recognizing  the  true  relation  of  the  parts,  from  the  adhesions  of  some 
of  the  surrounding  organs  by  more  or  less  intimate  bands  to  the  gall- 
bladder and  liver,  so  as  completely  to  hide  the  gall-bladder  from  view 
when  the  peritoneal  cavity  is  opened. 

With  cirrhosis  of  the  liver  the  gall-bladder  is  carried  up  well  under 
the  ribs,  while  if  the  liver  is  enlarged  from  any  cause  or  displaced  down- 
wards by  emphysema  of  the  lungs  the  gall-bladder  will  be  pushed  to 
a  lower  level.    I  have  seen  it  m  the  caecal  region  and  even  in  the  pelvis. 

The  blood-supply  of  the  gall-bladder  is  derived  from  the  cystic  artery, 
a  branch  of  the  right  division  of  the  hepatic  artery.  This  vessel  runs 
by  the  side  of  the  cystic  duct  to  the  neck  of  the  gall-bladder,  and  there 
divides  into  two  branches,  an  internal  and  an  external,  which  run  on 
either  side  of  the  viscus  to  the  fundus.  In  addition,  the  gall-bladder 
receives  some  very  fine  branches  which  come  directly  from  the  liver. 

The  cystic  veins  enter  the  right  branch  of  the  portal  vein.  The 
nerve-supply  is  derived  from  the  coeliac  plexus  of  the  sympathetic. 

The  cystic  duct  extends  from  the  gall-bladder  to  the  termination 
of  the  hepatic  duct,  with  which  it  unites  to  form  the  common  bile  duct. 
It  is  from  33  to  45  millimetres  in  length,  and  has  a  diameter  of  from 
3  to  4  millimetres,  being  narrowest  at  the  point  where  it  joins  the  hepatic 
duct.  It  resembles  in  structure  the  wall  of  the  gall-bladder,  and  presents 
a  convoluted  appearance,  owing  to  the  infolding  of  the  mucous  mem- 
brane in  the  form  of  valves  in  the  interior  (see  Fig.  109). 

The  hepatic  duct  originates  at  the  right  extremity  of  the  trans- 
verse fissure  of  the  liver  by  the  junction  of  the  two  or  three  terminal 
biliary  ducts.  Thence  it  runs  downwards  and  a  little  from  right  to  left. 
to  terminate  in  the  common  bile  duct.  The  diameter  of  the  duct  meas- 
ures from  4  to  5  millimetres.  Its  length  is  usually  at  least  3  centi- 
metres, but  it  varies  considerably  in  different  subjects.  These  variations 
depend  on  one  or  other  of  the  two  following  conditions :  the  uncertain 
point  of  junction  of  the  terminal  biliary  ducts,  and  the  high  or  low 
union  of  the  cystic  duct. 

Very  rarely  the  terminal  biliary  ducts,  two  or  three  in  number,  unite 
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directly  with  the  cystic  duct  to  form  the  common  bile  duct.  In  such 
a  case  the  hepatic  duct  does  not  exist.  In  its  whole  course  the  hepatic 
duct  is  situated  between  the  two  layers  of  the  gastro-hepatic  omentum. 
Above,  at  its  origin,  it  crosses  perpendicularly  on  their  anterior  aspect 
the  right  branches  of  the  hepatic  artery  and  the  portal  vein.  Below,  it 
runs  on  the  antero-extemal  aspect  of  the  portal  vein,  which  posi- 
tion it  maintains  to  its  termination.  It  is  in  intimate  relationship  with 
the  lymphatic  glands  at  the  hilum  of  the  liver,  and  also  with  the  ner\'e5 

'  running  to  the  liver. 

The  common  bile  duct  results  from 
the  junction  of  the  cystic  duct  with  the 
hepatic  duct;  it  receives  the  bile  from  these 
two  canals,  and  transmits  it  into  the  second 
portion  of  the  duodenum.  It  runs  in  a  di- 
rection continuous  with  that  of  the  hepatic 
duct  from  above  downwards  a  little  from 
right  to  left,  running  behind  the  first  part 
of  the  duodenum  to  the  upper  border  of  the 
head  of  the  pancreas.  Then  it  turns  a  little 
to  the  right  and  forwards  within  the  pan- 
creas to  the  postero-internal  aspect  of  the 
second  portion  of  the  duodenum.  I: 
traverses  the  wall  of  the  intestine,  into 
which  it  opens. 

It  may  be  divided  into  four  parts : 
(a)  The  supraduodenal. 
(6)  The  retroduodenal. 
(c)  The  pancreatic. 
(rf)  The  intraparietal. 
The   canal   in   its   entirety   describes  a 
curve  with  the  concavity  to  the  right.     1: 
varies  in  length  from  6  to  8  centimetres, 
while  its  diameter  is  a  little  greater  than  that 
of  the  hepatic  duct.    According  to  Quenu,  an  average  taken  from  twenty 
subjects  gives  the  circumference  of  the  duct  as  13  millimetres.     The 
common  duct  is  very  extensile,  as  are  also  the  other  biliary  ducts,  and  in 
cases  of  calculus  and  malignant  obstruction  it  may  attain  a  very  con- 
siderable size,  so  as  to  resemble  in  calibre  the  small  or  even  the  lar^re 
intestine. 

The  relations  of  the  common  bile  duct  are  of  extreme  importance  in 
view  of  the  various  operations  which  are  performed  for  the  relief  of 
obstruction  in  the  duct. 


Fig.  109.  Diagram  to 
SHOW  THE  Convoluted  Ap- 
pearance OF  THE  Cystic 
Duct.  {Modified  from 
Testnt.) 
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The  supraduodenal  portion  measures  from  10  to  14  millimetres  in 
length,  though  it  may  be  shorter  or  longer,  according  to  the  point  of 
junction  of  the  hepatic  and  cystic  ducts.  It  runs  in  the  free  border 
of  the  gastro-hepatic  omentum  immediately  in  front  of  the  foramen  of 
Winslow.  Here  it  lies  on  the  antero-external  aspect  of  the  portal  vein, 
while  the  hepatic  artery  is  to  its  inner  side.  A  small  branch  of  the 
pancreatico-duodenal  artery  crosses  part  of  the  duct  just  above  the 
duodenum.     A  chain  of  three  or  four  lymphatic  glands  lies  in  contact 


Fig.  1 10.  Diagram  to  show  the 
Four  Divisions  of  the  Common 
Duct,  a,  The  supraduodenal;  b,  The 
retroduodenal ;  c,  The  pancreatic; 
D,  The  intraparietal. 


Fig.  III.  Diagram  to  show  the 
Relation  of  the  Common  Bile 
Duct  in  the  Free  Border  of  the 
Lesser  Omentum,  b.d.,  Bile  duct; 
F.W.,  Foramen  of  Winslow;  h.a.  He- 
patic artery;  p.v..  Portal  vein;  v.c, 
Vena  cava. 


with  the  supraduodenal  portion  of  the  common  bile  duct,  their  vessels 
passing  to  the  glands  in  the  transverse  fissure  of  the  liver. 

The  retroduodenal  portion  corresponds  to  the  posterior  aspect  of  the 
first  part  of  the  duodenum,  to  the  wall  of  which  it  is  closely  applied. 
The  portal  vein  lies  to  its  inner  side,  while  behind  it  is  the  inferior 
vena  cava. 

The  pancreatic  portion  is  the  name  applied  to  that  portion  of  the 
common  bile  duct  which  extends  from  the  inferior  border  of  the  first 
part  of  the  duodenum  to  the  point  where  the  duct  penetrates  the  wall 
of  the  second  part;  it  measures  from  20  to  25  millimetres  in  length. 
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This  portion  of  the  common  duct  crosses  a  small  quadrilateral  area, 
bounded  above  by  the  inferior  border  of  the  first  part  of  the  duodenuin. 
below  by  the  superior  border  of  the  third  part,  externally  by  the  internal 
border  of  the  second  part,  and  internally  by  the  superior  mesenteric 
vein.  It  is  here  closely  applied  to  the  pancreas,  in  some  cases  being 
completely  surrounded  by  pancreatic  tissue,  in  others  lying  in  a  pro- 
nounced groove  on  the  posterior  surface  of  the  gland. 

Bunger  (Med,  Press,  1902,  p.  523),  in  a  careful  examination  of  fifty- 
eight  subjects,  found  in  255^  the  duct  ran  in  a  groove  in  the  gland, 
while  in  75^  it  was  completely  enclosed  by  pancreatic  tissue. 

According  to  O.  Wyss,  the  common  bile  duct  ran  in  a  groove  on  the 
posterior  surface  of  the  head  of  the  pancreas  in  fifteen  out  of  twenty- 
two  bodies  examined  (68.1;^),  and  it  was  surrounded  by  the  tissue 
of  the  pancreas  on  all  sides  in  the  other  seven  bodies  (31.75^).  This 
anatomical  condition  is  important,  inasmuch  as  swelling  of  the  pancreas 
will  in  the  first  case  push  the  common  duct  out  of  the  way  without  com- 
pressing it,  while  in  the  second  case  compression  leading  to  occlusion 
may  easily  take  place  where  the  duct  passes  through  the  head  of  the 
pancreas. 

This  portion  of  the  common  duct  is  in  close  relationship  with  the 
inferior  vena  cava. 

The  intraparietal  or  interstitial  portion  of  the  common  duct  com- 
prises all  that  portion  of  the  canal  contained  in  the  thickness  of  the 
wall  of  the  duodenum.     It  passes  obliquely  through  the  muscular  cc«a: 
of  the  intestine,  and  then  dilates  into  a  little  reservoir  underneath  the 
mucous  membrane,   into  which  the  main  pancreatic  duct  also  open?. 
This  is  known  as  the  ampulla  of  Vater.     This  ampulla,  a  little  oval 
cavity,  may  be  well  seen  in  a  section  of  the  wall  of  the  duodenum  in  the 
axis  of  the  common  duct  (see  Fig.  112).    The  opening  of  the  common 
duct  is  above  that  of  the  pancreatic  duct,  and  the  two  are  separated  by  a 
small  transverse  fold  of  mucous  membrane.    The  ampulla  measures  from 
6  to  7  millimetres  in  length  and  from  4  to  5  in  breadth,  and,  with  the 
termination  of  the  two  ducts  is  surrounded  by  a  thin  layer  of  unstriped 
muscular  tissue,  forming  a  sphincter  (Oddi).    The  ampulla  opens  inti- 
the  duodenum  by  a  little  round  or  elliptical  orifice,  which  is  the  narrowest 
part  of  the  bile  channel.    It  is  important  to  note  that  the  length  of  the 
diverticulum  of  Vater  may  vary  from  zero  to  1 1  millimetres,  the  average 
being  3.9  millimetres,  according  to  Opie,  who  measured  100  specimens. 
Viewed  from  the  interior  of  the  duodenum  the  ampulla  forms  a  rounded 
eminence  of  the  mucous  membrane,  known  as  the  caruncula  major  of 
Santorini,  the  opening  being  seen  at  the  apex  of  the  caruncle.    It  is  dis- 
tant 8  to  12  centimetres  from  the  pylorus.    Above  it  there  is  constantly 
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found  a  small  transverse  fold  of  mucous  membrane,  which  must  be 
raised  in  order  that  the  caruncle  and  its  orifice  may  be  clearly  seen. 
Running  downwards  from  the  caruncle  is  a  small  vertical  fold  of  mucous 
membrane  known  as  the  frenulum  carunculae.  Above  the  caruncula 
major  is  found  a  smaller  eminence,  the  caruncula  minor,  marking  the 
termination  of  the  accessory  pancreatic  duct. 

An  accessory  pancreatic  duct  or  duct  of  Santorini  opens  into  the  duo- 
denum about  }i  inch  above  the  biliary  papilla;  it  is  patent  in  about  50^ 
of  cases,  and  in  over  80^  it  communicates  with  the  duct  of  Wirsung. 


Fig.  112.  Diagram  to  show  the  Four  Chief  Varieties  in  the  Termina- 
tions OF  the  Bile  and  Pancreatic  Ducts  in  the  Duodenum.  c,d.,  Common 
duct;  /.,  Fossa;  0,,  Oval  orifice;  p.,  Papilla;  p,d,.  Pancreatic  duct;  v,,  Ampulla 
of  Vater. 


The  mode  of  formation  of  the  ampulla  of  Vater  and  the  termination 
of  the  common  and  pancreatic  ducts  are  liable  to  great  variations. 
Letulle  and  Nattan  Lorrier  distinguish  four  types. 

The  first  type  is  the  classical  one  described  above  (see  Fig.  112). 

In  the  second  type  the  pancreatic  duct  joins  the  common  duct  some 
little  distance  from  the  duodenum,  the  ampulla  of  Vater  is  absent,  and 
the  duct  opens  into  the  duodenum  by  a  small  flat,  oval  orifice. 

In  the  third  type  the  two  ducts  open  into  a  smaller  fossa  in  the  wall 
of  the  duodenum,  while  the  caruncle  and  the  ampulla  of  Vater  are  both 
absent. 

In  the  fourth  type  the  caruncle  is  well  developed,  but  the  ampulla 
of  Vater  is  absent,  its  two  ducts  opening  side  by  side  at  the  apex  of  the 
caruncle. 

Other  variations  described  in  my  work  on  the  pancreas  so  rarely 
occur  that  they  need  not  be  mentioned  here. 

In  structure  the  common  duct  resembles  the  other  biliary  ducts, 
its  blood-supply  and  innervation  being  the  same  as  those  of  the  hepatic 
duct. 

Congenital  malformations.    There  is  apparently  no  part  of  the 
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biliary  apparatus,  except  the  liver,  which  may  not  be 
this  is  not  specially  to  be  wondered  at  in  the  case  of 
and  cystic  duct,  since  they  are  normally  wanting  in 
and  are  frequently  obliterated  by  disease  in  the  hue 


Cyitlcdkict 


Fig, 


Congenital  Obuteeation  of  the 


fords  serious  food  for  thought  to  find  that  life  has  hi 
six  months  where  even  the  hepatic  and  common  ducts 
by  mere  fibrous  cords  (as  in  Specimen  No.  973  (see  F 
Mary*s  and  No.    1017  in  King's  College  Museum). 

Hour-glass-shaped    gall-bladder    is    prol^ably    not 
have  operated  on  several. 

Occasionally  the  distal  part  of  the  gall-bladder  cont< 
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communicc-tes  by  a  narrow  neck  with  the  cyst  proper,  or  the  distal  por- 
tion may  simply  contain  mucus  and  the  proximal  sac  one  or  more  calculi. 

In  some  instances  the  condition  arises  from  contraction  of  an  old 
ulcer,  but  in  others,  the  mucous  membrane  being  smooth,  and  showing 
no  evidence  of  cicatrization,  the  deformity  appears  to  have  been  con- 
genital. 

In  the  Annals  of  Surgery  for  May,  1899,  is  related  a  case  in  which 
there  was  transposition  of  viscera,  and  as  the  patient  was  the  subject 
of  gall-stones,  cholecystotomy  was  successfully  performed  on  the  left 
side. 

In  palpating  the  common  duct  for  gall-stones,  the  surgeon  frequently 
feels  several  more  or  less  hard  nodules  within  the  free  border  of  the 
lesser  omentum,  by  the  side  or  in  front  of  the  common  duct,  and  unless 
it  be  borne  in  mind  that  three  or  four  lymphatic  glands  normally  exist 
here,  they  may  be  apt  to  mislead,  especially  as  they  are  not  unusually 
considerably  enlarged  where  there  is  gall-stone  irritation.  Frequently 
they  are  as  large  as  beans,  and  at  times  the  size  of  filberts. 

The  large  peritoneal  pouch,  bounded  above  by  the  right  lobe  of  the 
liver,  below  by  the  ascending  layer  of  the  transverse  mesocolon  covering 
the  duodenum  internally,  externally  by  the  peritoneum  lining  the  parietes 
down  to  the  crest  of  the  ilium,  posteriorly  by  the  ascending  mesocolon 
covering  the  kidney,  and  internally  by  the  peritoneum  covering  the  spine, 
has  been  long  recognized,  but  perhaps  not  sufficiently  appreciated  in 
gall-bladder  surgery.  Mr.  Rutherford  Morison  drew  attention  to  it  in 
a  paper  in  the  British  Medical  Journal  for  March  3,  1894. 

It  is  possible  to  drain  this  pouch  by  means  of  a  long  glass  tube,  but 
it  is  safer  to  make  use  of  a  lumbar  drain.  It  is  interesting  to  note  that 
the  pouch  is  capable  of  holding  nearly  a  pint  of  fluid  before  it  overflows 
into  the  general  peritoneal  cavity  through  the  foramen  of  Winslow  or 
over  the  pelvic  brim. 

A  deformity  of  the  liver,  congenital  or  acquired,  may  at  times  lead 
to  a  difficulty  in  diagnosis  or  in  treatment.  The  common  form  is  a 
tongue-shaped  prolongation  of  the  right  lobe,  which  may  project  below 
the  costal  margin  for  several  inches,  and  simulate  a  tumour  of  the  liver 
or  an  enlarged  gall-bladder. 

In  some  instances  the  gall-bladder  projects  beyond  the  apex  of  the 
linguiform  projection,  in  others  the  dilated  gall-bladder  lies  under  cover 
of  the  projecting  lobe,  which  is  thinned  and  spread  out  over  it. 

In  one  of  my  cases  the  gall-bladder  and  linguiform  process  of  the 
liver  reached  the  caecal  region,  and  the  recurrent  attacks  of  pain,  asso- 
ciated with  local  peritonitis  and  unaccompanied  by  jaundice,  much 
resembled  recurring  appendicitis,  the  point  of  greatest  tenderness  being 
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situated  midway  between  the  umbilicus  and  anterior  superior  spine  of 
the  ilium,  in  which  position  the  incision  for  the  operation  was  made. 

In  others,  the  projection  is  external  to  the  gall-bladder,  which  is 
then  found  lying  on  its  inner  side. 

In  a  case  of  this  kind,  where  the  gall-bladder  is  contracted  and  calculi 
are  impacted  in  the  cystic  duct,  there  may  be  the  greatest  difficulty  in 
extracting  them,  owing  to  a  limitation  of  the  space  for  manipulation 
caused  by  the  abnormality,  unless  the  liver  be  lifted  up. 

I  believe  that  Professor  Riedel  first  described  this  linguiform  projec- 
tion of  the  liver,  which  is  sometimes  known  as  RiedeFs  lobe.     It  is  said 


Fig.  114.     Diagrams  to  show  Varieties  of  the  Linguiform  Process  of  the 

Liver. 

to  be  uniformly  due  to  cholelithiasis,  but  that  it  is  not  always  associated 
with  gall-stones  my  experience  in  several  cases  demonstrates. 

The  liver  is  sometimes  displaced  vertically,  as  in  one  of  my  cases, 
where  the  incision  had  to  be  prolonged  quite  up  to  the  ensiform  cartilage 
in  order  to  reach  the  shrunken  gall-bladder,  lying  under  cover  of  the 
right  lobe,  the  under  surface  of  which  faced  to  the  left  side.  In  this 
case  the  left  lobe  was  much  smaller  than  the  right,  which  formed  the 
great  bulk  of  the  liver. 

In  one  case  the  left  lobe  was  apparently  wanting,  and  the  gall-bladder 
was  deeply  placed  under  the  right  lobe,  which  faced  to  the  left. 

There  have  been  several  cases  reported  where  the  distended  gall- 
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bladder  projected  into  the  loin,  and  was  reached  and  evacuated  through 
a  lumbar  incision,  the  condition  of  liver  just  described  being  the  probable 
cause  of  the  distortion. 

Dr.  J.  F.  Baldwin  of  Columbia,  Ohio,  has  furnished  me  with  the 
notes  of  a  case  that  came  under  his  care  in  which  the  liver  was  mal- 
formed, there  being  practically  no  left  lobe,  and  the  gall-bladder,  in- 
stead of  occupying  the  usual  position  on  the  under  surface  of  the  right 
lobe,  passed  downwards  and  backwards,  and  lay  just  to  the  right  of  the 
vertebral  column,  in  which  situation  it  was  opened  with  difficulty  for 
the  removal  of  gall-stones,  and  drained.  I  have  myself  seen  and  oper- 
ated on  a  similar  case. 

GENERAL  REMARKS  ON  OPERATIONS  FOR 
GALL-STONES 

No  surgeon  should  attempt  the  removal  of  gall-stones  unless  he  is 
prepared  for  any  of  the  various  operations  on  the  biliary  passages,  such 
as  choledochotomy  or  cholecystectomy,  as  it  is  almost  impossible  to 
say  beforehand  what  may  be  required  until  the  ducts  have  been  explored 
by  the  fingers  and  the  condition  of  the  affected  viscera  ascertained ;  and 
no  operation  should,  as  a  rule,  be  concluded  until  it  is  clearly  made  out 
that  the  ducts,  including  the  hepatic  and  common,  are  free  from  concre- 
tions, otherwise  disappointment  and  dissatisfaction  are  certain  to  follow. 

Since  in  the  majority  of  cases,  then,  an  operation  for  gall-stones  is 
in  the  first  place  simply  exploratory,  the  actual  operation  on  the  gall- 
bladder or  bile  ducts  being  only  determined  by  the  condition  found  when 
the  abdomen  is  opened,  it  may  be  well  first  to  consider  a  simple  abdominal 
section  in  the  gall-bladder  region. 

Preparation  for  operation.  First,  as  to  the  room  in  which  the 
operation  has  to  be  performed.  Any  ordinary  well-cleaned  room  having 
high  windows  so  as  to  give  good  top  light  answers  almost  as  well  as 
an  operating  theatre.  There  is,  of  course,  an  advantage  in  having  an 
overhead  electric  light,  but  the  operation  now  performed  on  the  bile 
passages  is,  with  few  exceptions,  done  close  to  the  surface,  not  as 
formerly  at  a  great  depth,  which  necessitated  a  special  electric  lamp, 
and  always  a  very  good  vertical  or  high  oblique  light. 

The  advantage  of  operating  in  a  hospital  or  surgical  home  is  that 
the  surgeon,  or  his  house  surgeon  or  assistant,  is  responsible  not  only 
for  the  operation  but  also  for  the  after  attendance,  a  matter  almost 
as  important  as  the  operation  itself.  Moreover  the  surgeon  can  do  his 
work  better  and  with  greater  confidence  where  he  is  accustomed  to 
operate,  and  where  he  is  confident  that  all  his  directions  before,  at  the 
time,  and  subsequently,  will  be  carried  out  to  the  letter. 
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In  this  matter  of  where  the  operation  should  be  done,  the  surgeon 
who  has  to  do  the  operation  ought  to  make  the  selection,  and  the  patient 
should  abide  by  the  decision  with  the  full  confidence  that  the  operator 
will  select  the  place  where  he  can  do  his  work  to  the  best  advantage 
of  the  patient. 

I  have  seen  several  unsatisfactory  cases  in  which  patients  insisted 
on  having  operations  performed  in  their  own  homes,  which  were  utterly 
unsuitable  for  such  a  purpose,  that  would  in  all  probability  have  done 
well  had  they  been  in  a  surgical  home,  where  the  complications  causing 
the  trouble  could  have  had  immediate  and  skilful  attention. 

The  surgeon  ought  also  to  be  helped  by  his  ordinary  assistant  in  all 
serious  operations,  for  a  stranger,  no  matter  how  skilled,  can  never 
accommodate  himself  immediately  to  the  needs  of  the  operator,  and  it 
must  be  remembered  that  surgery  is  a  fine  art,  that  can  only  be  carried 
out  with  the  greatest  perfection  under  circumstances  that  are  favourable 
to  the  operator. 

The  selection  of  the  ancrsthetist  should  also  be  with  the  operator, 
for  with  a  competent  anaesthetist  the  surgeon  can  devote  the  whole  of 
his  mind  to  his  own  part  of  the  work  in  hand,  without  having  his  atten- 
tion diverted  to  make  suggestions  concerning  the  anaesthetic. 

With  regard  to  instruments,  a  gall-stone  scoop  and  curved  clamps 
are  the  only  special  appliances  required,  and  all  the  instruments  are 
boiled  for  half  an  hour  before  being  used. 

My  sutures  and  ligatures  are  of  catgut  prepared  by  the  iodine  process: 
they  are  strong  and  reliably  aseptic.  I  have  given  up  the  use  of  silk 
sutures  in  gall-bladder  surgery,  and  where  a  more  durable  stitch  is  re- 
quired I  employ  o  or  oo  size  of  green  chromic  catgut,  which  answers 
equally  well,  as  it  does  not  become  absorbed  before  the  second  or  thin! 
week.  As  showing  the  disadvantage  of  non-absorbable  sutures,  there 
have  been  several  cases  recorded  in  which  the  knot  of  a  ligature  formed 
the  nucleus  of  a  gall-stone  that  had  to  be  removed  by  operation,  and  one 
in  which  a  silk  suture  used  in  a  choledochotomy  formed  the  nucleus  of 
another  gall-stone,  which  fortunately  passed  without  further  operation. 

As  sponges,  sterilized  gauze  swabs  are  used,  but  for  isolating  the 
area  of  operation  thicker  swabs  with  a  tape  attached  are  employed. 
The  area  of  operation  is  surrounded  by  dry  sterilized  towels  or  a  per- 
forated sheet,  sterilized  by  superheated  steam  for  half  an  hour. 

My  assistant  and  I  wear  boiled  rubber  gloves,  and  near  the  operating 
table  I  keep  a  bowl  of  i  in  2,000  mercury  biniodide  solution  or  a  normal 
saline  solution  in  order  to  lave  the  gloved  hands  from  time  to  time 
during  the  course  of  the  operation.  The  instruments  are  used  out  of 
plain  boiled  water  and  the  swabs  are  either  used  dry  or  wrung  out  of  a 
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hot  normal  saline  solution.  The  ligatures  and  sutures  are  used  out  of  a 
receptacle  containing  plain  boiled  water. 

The  patient  is  prepared  by  having  an  aperient  given  so  as  to  secure 
the  bowels  being  moved  the  day  before  operation,  and  an  enema  is  given 
the  evening  before  if  the  operation  is  to  take  place  early  the  next  morn- 
ing. If  there  be  any  feebleness  of  pulse,  5  minims  of  liquor  strychniae 
are  given  subcutaneously  on  the  afternoon  and  evening  of  the  day  before 
operation  and  5  minims  as  soon  as  the  operation  is  nearing  completion. 
Should  there  be  chronic  jaundice  or  a  tendency  to  haemorrhage,  calcium 
chloride  is  given;  for  although  there  is  a  greater  tendency  to  bleeding 
in  chronic  jaundice  from  pancreatic  disease  than  when  jaundice  is  due 
to  gall-stone  obstruction,  there  can  be  no  doubt  that  in  all  cholaemic 
conditions  the  blood  becomes  so  altered  that  the  coagulability  becomes 
seriously  diminished.  Hence,  in  operating  on  deeply  jaundiced  patients, 
either  an  injection  of  normal  serum  should  be  given  a  few  hours  before 
operation,  or  chloride  of  calcium  may  be  administered  in  two  30-grain 
doses  by  the  mouth  the  day  preceding  operation,  and  afterwards  in 
30-gprain  doses  by  the  rectum  daily  for  two  days,  if  needful. 

The  skin  of  the  patient  over  the  operation  area  is  prepared  the  day 
before,  by  thoroughly  washing  with  ether  soap;  if  needful,  shaving  is 
then  done.  A  dressing  of  lint,  wet  with  i  in  1,000  solution  of  biniodide 
of  mercury  in  methylated  spirit,  is  then  applied,  and  over  this  oiled  silk 
or  gutta-percha  tissue.  The  dressing  is  then  changed  early  the  next 
nioming  and  the  skin  is  thoroughly  washed,  so  as  to  clear  away  all  loose 
and  sodden  epithelium,  after  which  another  dressing  is  applied,  to  be 
removed  on  the  operating  table. 

If  the  patient  be  feeble,  a  pint  of  normal  saline  solution  with  an 
ounce  of  brandy  is  given  per  rectum  a  short  time  before  the  operation. 

As  shock  is  intensified  by  exposure  to  cold,  my  patients  are  always 
enveloped  in  cotton-wool,  which  is  conveniently  done  by  making  a  suit 
of  gamgee  tissue  that  can  be  readily  run  together  by  the  nurses  in  an 
hour  or  two  the  day  before  operation. 

It  will  be  found  that  a  firm  sand-bag,  about  18  inches  long  by  6  inches 
wide  and  3J^  inches  deep,  warmed  and  covered  with  flannel,  and  placed 
on  the  operating  table  at  the  liver  level,  will  push  the  spine  forward, 
and  with  it  the  liver  and  bile  ducts,  so  that  the  common  and  hepatic 
ducts  are  brought  several  inches  nearer  the  surface.  By  opening  out  the 
costal  angle  and  tending  to  make  the  intestines  slip  down  from  the  liver, 
it  acts  like  the  Trendelenburg  position  in  pelvic  surgery. 

An  inflatable  rubber  bag  may  be  employed  in  place  of  the  sand-bag 
if  preferred,  or  a  firm  roll  of  towels  will  answer  if  other  appliances  are 
not  at  hand. 
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Though  this  method,  until  I  drew  attention  to  it,  does  not  seem  to 
have  been  employed  by  others,  I  can  from  ample  experience  speak  well 
of  its  great  utility.  Instead  of  the  sand-bag,  I  have,  during  the  past 
two  or  three  years,  been  employing  a  table,  which  by  a  slight  mechanical 
act  elevates  the  hepatic  region  with  facility,  and  this  without  disturbing 
the  patient  or  deranging  the  aseptic  surroundings. 

Operation.     Whereas  I  used  formerly  to  make  a  vertical  incision 
through  the  linea  semilunaris,  I  now  always  make  my  incision  over  the 


Fig.  115.    Diagram  to  show  Sand-bag  or  Cushion  placed  under  the 
Back  to  render  prominent  the  Liver  and  Bile  Ducts. 

middle  of  the  right  rectus  in  a  line  parallel  with  its  fibres,  which  arc 
then  separated  by  the  finger,  the  posterior  sheath  of  the  rectus  and 
peritoneum  being  divided  together.  Where  the  gall-bladder  is  distended 
and  there  is  no  jaundice,  a  small  incision  of  2  or  3  inches  only  may  be 
required;  but  when  it  is  necessary  to  explore  either  hepatic,  common, 
or  deeper  part  of  the  cystic  duct,  instead  of  prolonging  the  incision 
dovvnwards  as  was  formerly  done,  I  now  carry  it  upwards  obliquelv  as 
high  as  possible  in  the  interval  between  the  ensiform  cartilage  and  tli€ 
right  costal  margin,  thus  freely  exposing  the  upper  surface  of  the  liver 
Jn  some  cases  I  have  displaced  the  rectus  inwards  or  outwards  instead  of 
sp  itting  the  fibres,  as  in  the  operation  for  removing  the  appendix.  It 
wi  I  he  found  that  by  hfting  and  rotating  the  lower  border  of  the  liver 
r  ]L^Tl  u  ?^  drawing  the  organ  downwards  from  under  cover  of  the 
hrlUrn  .  1  '^''  ^''^"-^^^adder  and  the  cystic  and  common  ducts  are 
brought  quite  close  to  the  surface,  and  as  the  gall-bladder  is  usuallv 
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strong  enough,  an  assistant  can  take  hold  of  it  with  his  fingers  or  forceps 
and  by  gentle  traction  can  keep  the  parts  well  exposed,  at  the  same  time 
'that,  by  means  of  his  left  hand  with  a  large  moist  swab  under  it,  he 
retracts  the  left  side  of  the  wound  and  the  viscera,  which  would  other- 
wise fall  over  the  common  duct  and  impede  the  view. 

It  will  now  be  observed  that,  instead  of  the  gall-bladder  and  cystic 
duct  making  a  considerable  angle  with  the  common  duct,  an  almost 


Fig.  116.    Diagram  to  show  the  Table  employed  by  the  Author  for 

ELEVATING    THE    HePATIC    ReGION. 

Straight  passage  is  found  from  the  fundus  of  the  gall-bladder  to  the 
entrance  of  the  bile  duct  into  the  duodenum,  and  if  adhesions  have  been 
thoroughly  separated,  the  surgeon  has  immediately  under  his  eye  the 
whole  length  of  the  ducts  with  the  head  of  the  pancreas  and  duodenum. 
So  complete  is  the  exposure  that,  if  needful,  the  peritoneum  can  be 
incised  over  the  free  border  of  the  lesser  omentum  and  the  common  duct 
separated  from  the  hepatic  artery  and  portal  vein,  though  this  is  not 
necessary  except  where  a  growth  has  to  be  excised.  The  surgeon,  whose 
hands  are  both  free,  can  now  deal  with  the  gall-bladder  and  cystic,  com- 
mon, and  hepatic  ducts  quite  easily,  and  it  is  safe  to  affirm  that  there  is 
no  portion  of  the  gall-bladder  and  cystic,  common,  or  primary  division 
of  the  hepatic  ducts  which  cannot  under  ordinary  circumstances  be 
reached  for  the  removal  of  concretions. 
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Although  there  is  seldom  any  fear  of  leakage  or  of  infection,  yet, 
where  the  ducts  have  been  incised  and  extensive  adhesions  separated, 
there  usually  is  some  tendency  to  pouring  out  of  fluid  in  the  first  few 
hours.  I  therefore  generally  insert  a  gauze  drain  through  a  drainage 
tube  passed  into  the  right  kidney  pouch,  bringing  it  out  through  a  stub 
puncture  3  or  4  inches  away  from  the  chief  incision,  tow^ards  the  right 
loin;  thus  dependent  drainage  is  obtained  and  the  anterior  incision  can 
be  securely  closed.  This  drain  is  usually  removed  within  forty-eight 
hours  (see  Fig.  127,  p.  290). 

The  wound  is  closed  by  continuous  catgut  sutures,  first  to  peritoneum 

and  deep  rectus  sheath,  and 
next  to  the  anterior  reaus 
sheath.  Lastly,  the  skin  mar- 
gins are  brought  together  by 
means  of  two  or  three  inter- 
rupted silkw^orm-gut  sutures 
inserted  quite  an  inch  from 
the  line  of  incision,  taking  up 
the  anterior  rectus  sheath  and 
being  brought  out  an  inch  k- 
yond  the  incision  on  the  other 
side  so  as  to  allow  the  edges 
to  fall  together  without  ten- 
sion, the  skin  between  the 
sutures  being  accurately 
brought  together  by  Michel's 
metal  clips,  thus  securing  unv^n 
by  first  intention. 

If  the  wound  is  a  large  one 
or  the  patient  is  feeble  or  ha? 
a  cough,  or  if  there  is  any  fear 
that  the  edges  of  the  tissues 
have  been  contaminated  by  the 
infected  bile,  the  two  or  three 
silkworm  sutures  above  re- 
ferred to,  instead  of  simply 
taking  up  the  skin  and  super- 
ficial structures  only,  are  made 
to  transfix  all  the  tissues;  but 
these  do  not  in  any  way  alter 
the  arrangements  of  the  continuous  catgut  suture. 

To  those  having  little  experience  in  these  operations,  the  modifica- 


FiG.  117.  Diagram  TO  SHOW  THE  USUAL 
Incision  employed  by  the  Author.  The 
dotted  line  shows  the  direction  in  which  the 
incision  may  be  conveniently  extended  when 
it  is  necessary  to  expose  the  common  duct. 
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tions  I  have  employed  may  seem  trivial,  but  by  those  who  have  experi- 
enced the  difficulties  of  the  ordinary  operation  of  removing  gall-stones 
from  a  contracted  gall-bladder,  or  from  the  cystic  or  common  ducts,  I 
feel   sure  the  method  described,  which  enables  the  whole  of  the  bile 


Fig.  118.     Diagram  to  show  the  Author's  Method  of  completely 

EXPOSING   THE    GaLL-BLADDER    AND    BiLE    DuCTS. 


passages  to  be  dealt  with  as  a  straight  line  close  to  the  surface,  will  be 
sufficiently  appreciated. 

In  these  operations,  forcipressure  is  employed  for  the  immediate 
arrest  of  haemorrhage,  but  I  find  it  is  more  satisfactory  also  to  ligature 
all  bleeding  points,  as  in  jaundiced  cases  the  compressed  and  unligatured 
vessels  are  apt  to  bleed  subsequently  and  to  lead  to  complications  that 
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are  avoidable  by  careful  haemostasis.  For  the  same  reason,  I  prefer 
to  divide  and  ligature  firm,  visceral,  especially  hepatic,  adhesions,  where 
this  is  practicable,  rather  than  as  formerly  to  separate  them  with  the 
finger  or  tear  them  through. 

If  the  liver  be  torn  in  separating  adhesions,  the  bleeding  must  be 
carefully  arrested  before  the  abdomen  is  closed.  Sponge  pressure  i? 
usually  sufficient  if  the  laceration  be  small,  but  if  the  laceration  be  ex- 
tensive, deep  catgut  sutures  applied  by  means  of  a  round  intestinal  needle 
will  usually  accomplish  the  desired  effect;  or,  this  failing,  gauze  pressure 
is  employed,  the  plug  being  left  in  until  it  becomes  loose. 

After-treatment.  Expedition  in  operation  is  an  important  factor 
in  lessening  shock,  especially  in  abdominal  surgery,  for  it  stands  to 
reason  that  prolonged  manipulation  and  exposure  of  the  viscera,  in 
patients  so  ill  as  the  class  of  cases  we  are  now  considering  must  generally 
be,  will  be  badly  borne;  for  it  is  not  only  the  work  of  the  surgeon  but 
the  deep  anaesthesia  that  adds  to  the  shock,  since  for  these  operations 
to  be  expeditiously  performed  the  muscles  must  be  well  relaxed.  Chole- 
dochotomy  should  occupy  from  half  an  hour  to  an  hour,  and  only  in 
case  of  unusual  complications  a  little  longer. 

After  operation,  a  pint  of  saline  fluid  with  i  ounce  of  brandy  is  given 
by  enema,  and  5  minims  of  liq.  strychniae  are  given  subcutaneously,  this 
being  repeated  if  called  for.  Subcutaneous  injections  of  saline  fluid  or 
intravenous  infusion  are  only  rarely  required.  The  saline  enema,  \\\t\\ 
an  ounce  of  liquid  peptonoids  and  an  ounce  of  brandy,  is  repeated  in 
two  hours  and  again  in  four  hours. 

Beyond  a  teaspoon ful  of  hot  water  or  hot  tea  or  albumen  water 
from  time  to  time,  all  feeding  is  by  the  rectum  for  the  first  twenty-four 
hours,  though  if  there  be  no  vomiting  the  teaspoon  ful  of  water  is  in- 
creased to  a  tablespoonful,  or  even  two,  every  hour  or  oftener.  After 
forty-eight  hours,  if  there  be  no  vomiting,  milk  and  soda  and  barlev- 
water  can  be  freely  given.  A  little  plasmon  dissolved  in  the  tea  or  beef- 
tea  or  barley-water  considerably  adds  to  the  nutritive  value  of  the  tluivl 
Light  custard  pudding  is  usually  given  on  the  third  or  fourth  day,  fish 
on  the  fifth,  and  chicken  on  the  sixth,  after  which  the  diet  becomes  al- 
most normal. 

The  bowels  are  not  disturbed  before  the  fifth  or  sixth  day,  and  ilien 
only  by  enema,  unless  there  is  vomiting  or  distension,  and  in  case  <»: 
either  of  these  complications  a  grain  of  calomel  is  administered  and 
followed  by  2  ounces  of  apenta  water  every  two  hours  until  it  acts  or 
flatus  passes  freely,  this  being  helped  by  the  rectal  tube  or  by  a  turpen- 
tine enema  or  by  a  soap  and  water  enema  containing  10  minims  of  oil 
of  cajuput. 
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Morphine  is  avoided  after  all  my  abdominal  operations,  as  it  tends 
to  paralyse  the  intestines  and  leads  to  an  accumulation  of  flatus.  I 
believe  that  abstention  from  the  use  of  morphine  is  a  great  feature  in  the 
success  of  abdominal  surgery,  just  as  I  feel  that  in  the  past  it  has  killed 
many  patients  who  would  otherwise  have  done  well. 

If  a  sedative  be  needed,  5  or  10  grains  of  aspirin  will  be  found  useful, 
and  this  can  be  repeated  in  two  hours  if  required.    In  case  of  vomiting 


Fig.  119.    The  Sling  Pillow. 


being  troublesome  or  epigastric  distension  persisting,  gastric  lavage  will 
be  found  useful,  and  when  the  stomach  is  emptied,  a  dose  of  apenta 
water  may  be  left  in  it  to  incite  peristalsis.  Under  these  circumstances 
no  food  or  fluid  is  allowed  by  the  mouth,  but  plenty  of  fluid  in  the 
shape  of  normal  saline  is  given  by  rectum. 

After  all  my  abdominal  operations  I  am  accustomed  to  place  the 
patient  in  the  position  shown  in  the  accompanying  drawing.  It  not  only 
is  a  comfort  to  the  patient  immediately  after  operation,  but  prevents 
lung  complications  and  in  the  later  stages  shortens  the  time  of  conva- 
lescence. The  sling  pillow,  which  was  invented  by  Mr.  J.  A.  C.  Forsyth, 
renders  it  easy  to  retain  the  patient  in  position  (see  Fig.  119). 
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As  a  rule  recovery  is  uneventful,  and  for  the  most  part  after-treat- 
ment is  negative.  The  stitches  are  removed  on  the  eighth  day  and  the 
tube  usually  comes  away  about  the  same  time;  the  wound  generally  will 
have  healed  by  first  intention,  and  the  spot  where  the  tube  was  heals 
by  granulation.  The  dressings  are  of  the  simplest — sterilized  gauze 
and  sterilized  cotton-wool  being  employed  as  a  rule,  double  cyanide 
gauze  being  sometimes  used  next  to  the  wound. 

OPERATIONS    FOR    PERFORATION    OR    RUPTURE    OF 
THE  GALL-BLADDER  OR  BILE  DUCTS 

Operation  in  perforation  from  disease.  If,  unfortunately,  in 
inflammation  of  the  gall-bladder  or  bile  ducts  the  disease  be  allowed  t. 
progress  to  rupture  before  surgical  treatment  is  adopted,  as  soon  as  it  is 
clearly  made  out  that  perforation  has  occurred,  or  even  if  it  be  only  sus- 
pected that  such  is  the  case,  the  abdomen  should  be  opened  by  a  vertical 
incision  through  the  right  rectus  above  the  umbilicus. 

If  pus  and  bile  be  found  they  should  be  rapidly  wiped  away  with 
gauze  swabs,  and  if  the  extravasation  has  become  general,  the  abdomen 
may  be  flushed  with  hot  sterilized  saline  solution. 

In  draining,  it  should  be  borne  in  mind  that  the  right  kidney  pouch 
(see  Fig.  127)  forms  a  distinct  peritoneal  pocket,  and  that  a  drainai^e 
tube  applied  through  a  stab  opening  in  the  right  loin  affords  a  free  exi: 
for  extra vasated  fluids  coming  from  the  neighbourhood  of  the  gall- 
bladder. If  the  whole  peritoneal  cavity  has  been  soiled,  a  puncture  above 
the  pubes  large  enough  for  a  tube  to  be  passed  into  the  pouch  of  Douglas 
will  be  an  advantage. 

At  the  same  time  it  will  be  wise  to  drain  the  gall-bladder  or  bile 
\  ducts  either  through  the  perforation  or  through  a  separate  cholecystot- 

l  omy  opening,  but  should  marked  cholecystitis  be  found,  the  question  o: 

I  performing  cholecystectomy  may  have  to  be  considered  if  the   patient 

I  be  in  a  condition  to  bear  the  operation.    If,  however,  the  patient  be  in  a 

[  critical  condition   it  is  a  mistake  to  attempt  too  much,   and   possibl} 

^  cleansing  and  free  drainage  will  only  be  necessary  or  advisable  at  the 

[  time,  the  removal  of  the  cause  being  left  until  the  patient  is  better  ab!e 

'  to  bear  a  more  prolonged  operation. 

\  After  operation  the  patient  must  be  propped  up  in  bed  or   turned 

I  to  the  right  side  to  allow  of  dependent  drainage. 

'  Operation  for  injury.     In  the  case  of  penetrating  wounds — if 

i  seen  early — immediate  operation  is  called   for  in  order  to  repair  the 

injury  and  drain  the  right  kidney  pouch.     In  case  of  laceration  of  the 
^  gall-bladder,  cholecystotoniy  or  cholecystectomy  is  advisable,  according: 

i  to  the  extent  and  nature  of  the  laceration. 
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//  the  common  duct  be  lacerated,  suture  may  be  possible,  or  failing 
that,  a  drainage  tube  may  be  inserted  into  the  duct.  In  complete  rup- 
ture of  the  common  duct,  Terrier  has  sug- 
gested ligature  of  both  ends  of  the  lacera- 
tion and  the  performance  of  cholecystenter- 
ostomy. 

In  case  of  laceration  of  the  hepatic  duct, 
suture  may  be  impracticable  and  drainage  of 
the  duct  only  possible,  but  whether  or  not 
suture  can  be  performed,  the  right  kidney 
pouch  must  be  drained  through  a  stab 
wound  in  the  right  loin. 

In  subcutaneous  rupture  without  ex- 
ternal wound,  if  the  diagnosis  be  made 
early,  and  in  all  cases  where  the  bile  is  in- 
fected, exploratory  laparotomy  with  free 
drainage  of  the  right  kidney  pouch  is  im- 
perative. If  the  whole  peritoneal  cavity  has 
been  soiled,  a  glass  tube  should  also  be 
passed  through  a  stab  wound  over  the  pubes 
so  as  to  drain  Douglas's  pouch,  and  the  pa- 
tient should  then  be  fully  propped  up  in  bed ; 
this  position  being  retained  by  the  sling  pil- 
low shown  in  Fig.  119. 

If  the  operation  be  performed  before  ad- 
hesions have  developed,  the  injury  should 
be  repaired,  but  if  adhesions  have  formed 
and  extravasation  is  limited  to  the  right 
side,  free  drainage  of  the  right  kidney  pouch 
and  right-sided  decubitus  should  alone  be 
adopted,  leaving  the  closure  of  the  wounds 
to  nature's  efforts. 

Secondary  laparotomy  will  usually  be 
called  for  in  cases  of  subcutaneous  rupture, 
owing  to  the  difficulties  in  diagnosis  until 
jaundice  appears.  In  many  cases  it  will  be 
impossible  to  detect  the  wound  owing  to  the 
formation  of  false  membrane.  In  these 
cases  the  bile  may  be  washed  out  with  saline  solution  and  the  abdomen 
drained,  or  simple  drainage  without  lavage  may  suffice. 

If  a  small  wound  be  found  in  the  gall-bladder,  it  may  be  sutured  or 
the   gall-bladder  may  be  drained  through  the  opening.     If  the  gall- 


FiG.  120.  Laceration  of 
THE  Gall-bladder.  Draw- 
ing of  Specimen  No.  2267, 
St.  Bartholomew's  Museum. 
Showing  a  laceration  }i  inch 
long  in  a  gall-bladder  previ- 
ously dilated  as  the  result  of 
a  gall-stone  lodging  at  the 
entrance  to  the  cystic  duct. 
The  specimen  is  from  a  man 
of  fifty  who  was  kicked 
when  stooping. 
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bladder   be   extensively   lacerated,   or   if   the   cys^ 
cholecystectomv^  should  be  performed 

Terrier  collected  twelve  cases  of  secondar>^  lapa 
to  the  bile  ducts  and  gall-bladder  with  six  recoverie 

Aspiration  alone  has  been  frequently  successful 


Fig.  121.  Rupture  of  the  Gall- 
bladder. Drawing  of  Specimen  No. 
2268^  St,  Bartholomew's  Museum. 
Showing-  a  rupture  of  tlte  fundus  of 
the  ^all-hl adder  caused  by  a  fall  on  a 
piece  of  timber.  Bile  escaped  into  the 
peritoneum  and  death  from  peritonitis 
followed  after  five  weeks. 


Fig.  12^.  P] 
Gall-bladder.  I 
No.  2268  a,  fror 
Museum.  Shov 
wound  of  the  gal 
of  fifteen  who  fe 
on  to  a  pitch  fo 
after  five  days  I 
extravasation  of 


had  not  been  made  until  the  extravasated  bile  had 
lymph  barriers  from  the  general  peritoneal  cavity. 

Conrvoisier  collected  eighteen  cases  of  aspiratior 
eleven.     He  advocated  repeated  aspiration  before  rei 

Terrier  and  Auvray  {Chirurgic  du  foie)  collectec 
which  aspiration  (in  most  cases  repeated)  had  bee 
these,  ten  recovered  and  seven  died. 

Occasionally  a  single  aspiration  has  been  succes 
multiple  aspirations  are  required  before  recovery  en; 


CHAPTER  II 
OPERATIONS  UPON  THE  GALL-BLADDER 

CHOLECYSTOTOMY 

The  term  cholecystotomy  is  applied  to  the  ordinary  operation  of 
opening  and  draining  the  gall-bladder.  It  is  available  for  many  of  the 
diseases  affecting  the  liver,  pancreas,  gall-bladder,  and  bile  ducts,  and 
is  unquestionably  the  operation  to  be  aimed  at  in  the  greater  number 
of  cases  of  cholelithiasis,  the  operation  of  cholecystectomy  being  re- 
served only  for  the  special  conditions  mentioned  later. 
Indications.     Cholecystotomy  is  indicated — 

(i)  In  operating  for  gall-stones  in  the  gall-bladder,  when  it  has 
sufficient  capacity  to  permit  of  drainage  and  is  otherwise  not  seriously 
damaged. 

(ii)  In  operating  for  gall-stones  in  the  cystic  duct  if  the  duct  be  free 
from  ulceration  and  is  not  strictured. 

(iii)  In  operating  for  gall-stones  in  the  common  duct  after  the  re- 
moval of  the  concretions  by  choledochotomy,  if  the  gall-bladder  be  not 
seriously  diseased  and  the  cystic  duct  is  patent  and  not  ulcerated. 

(iv)  In  chronic  catarrh  of  the  gall-bladder  and  bile  ducts  producing 
attacks  resembling  gall-stones,  after  failure  of  general  treatment. 

(v)  In  simple  empyema  of  the  gall-bladder,  when  the  walls  of  the 
gall-bladder  are  not  seriously  damaged. 

(vi)  In  infective  and  suppurative  cholangitis,  after  removal  of  the 
cause,  if  that  be  possible. 

(vii)  In  hydatid  disease  of  the  liver  discharging  into  the  ducts,  chole- 
cystotomy will  be  a  necessary  part  of  the  operation. 

(viii)  In  hydrops  of  the  gall-bladder,  if  the  gall-bladder  be  only  of 
nioderate  size,  if  the  obstructing  cause  be  capable  of  removal,  and  if 
the  cystic  duct  be  not  ulcerated  or  strictured. 

(ix)  In  certain  cases  of  jaundice  due  to  inflammation  of  the  head 
of  the  pancreas  compressing  the  bile  duct,  where  it  is  not  considered 
necessary  or  advisable  to  perform  cholecystenterostomy. 

(x)  In  cancer  of  the  common  duct  or  of  the  head  of  the  pancreas 
obstructing  the  common  duct  and  setting  up  jaundice,  it  may  occasion- 
ally  be  justifiable  to   perform   cholecystotomy   for   temporary   relief: 
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though  if  it  can  be  done  quickly  and  the  patient  is  able  to  bear  it,  chole- 
cystenterostoniv  is  the  better  operation. 

(xi)  In  rupture  or  perforation  of  the  biliary  passages  from  injiin 

or  disease,  cholecystotomy  may  be  ad- 
visable along  with  other  remedial 
measures. 

(xii)  In  gangrene  of  the  gall-blad- 
der or  phlegmonous  cholecystitis,  onlv 
when  the  patient  is  so  extremely  lii 
that  no  other  operation  can  be  a:- 
tempted. 

(xiii)  In  infective  inflammations  of 
the  gall-bladder,  as  in  typhoid  fever. 
The  operation  is  contra-indicated— 
(i)  As  a  rule  in  gangrenous  or 
phlegmonous  cholecystitis,  unless  the 
patient  be  so  extremely  ill  that  chole- 
cystectomy cannot  be  undertaken. 

(ii)  In  case  of  stricture  or  ulcera- 
tion of  the  cystic  duct,  in  which  chole- 
cystectomy is  indicated. 
J  ^^^^^MS^f^'  ^^"^  ^"  ^^^^  ^^  stricture  or  other 

^^     ^^^^^^^BpiIi^         obstruction  of  the  common  duct  which 
^V    ^^^^^^^B^ll^         '^  ^^  impossible  or  impracticable  to  re- 
m     ^^^^^^^H  4M^^fe        move,    when    cholecystenterostomy 
"     ^^^^^^^■'^™^™        indicated. 

(iv)  In  greatly  dilated,  or  so-cal!evi 
hydrops  of  the  gall-bladder,  cholecys- 
tectomy is  indicated. 

(v)  In  contracted,  thickened,  ulcer- 
ated, or  other  seriously  diseased  c^r- 
d  it  ions  of  the  gall-bladder,  when  chole- 
cystectomy should  be  performed  if  the 
common  duct  be  patent. 

(vi)  In  cancer  or  other  growth  ci 
the  gall-bladder  or  cystic  duct. 

Operation.  Nothing  can  be 
simpler  than  an  ordinary  cholecystot- 
omy with  a  distended  gall-bladder,  or  even  with  a  gall-bladder  of  ordi- 
nary size*  where  a  small  incision  suffices  to  expose  the  sac,  which  i> 
emptied  by  a  troch^ir  or  aspirate  ir.  The  collapsed  sac  is  then  brough' 
through  the  wound  and  surrounded  by  sterilized  gauze.   It  is  then  incised 


Fig.  123.   Inflammation  OF  THE 

GaLL-RL ADDER   AXD    BiLE    DuCTS   IN 

Typhoid  I^eveh.  Death  in  the 
seventh  week.  {No.  1395^  Guy's 
Museum.) 
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through  the  point  where  the  needle  was  inserted,  and  through  the  wound 
in  the  fundus  the  gall-stone  scoop  is  inserted,  and  all  gall-stones  are 
removed,  a  probe  or  the  finger  being  employed  to  prove  the  ducts  clear. 
A  firm  rubber  tube,  much  firmer  than  the  drainage  tubes  ordinarily 
sold,  is  then  inserted  from  ^  to  i  inch  into 
the  gall-bladder,  the  edges  of  the  incision 
into  the  gall-bladder  being  drawn  firmly 
around  it  by  a  catgut  purse-string  suture, 
which  is  tied  and  cut  short,  the  tube  being 
fixed  in  position  by  a  fine  (size  o)  non- 
chromic,  catgut  suture,  which  transfixes  the 
tube  and  the  edges  of  the  incision  in  the 
gall-bladder.  The  gall-bladder  is  then  fixed 
to  the  aponeurosis  by  two  catgut  stitches, 
but  never  to  the  skin  unless  a  permanent 


® 


Diagram  to 
Thick-walled 
Tube  used  by  the  Author. 
A  shows  the  ordinary  drain- 
age tube ;  B  shows  the  thick- 
walled  tube. 


ABC 

Fig.  125.    Diagrams  to  show  the  Method  of  fixing  the  Drainage  Tube 
IN  the  Gall-bladder  after  the  Operation  of  Cholecystotomy. 


biliary  fistula  is  intended.  This  tube  is  sufficiently  long  to  pass  into  a 
bottle  by  the  side  of  the  patient;  it  drains  all  the  bile  away  from  the 
wound,  and  by  the  time  the  catgut  has  dissolved,  usually  on  the  seventh 
or  eighth  day,  the  wound  will  have  healed  by  first  intention,  except 
where  the  tube  was,  and  that  heals  by  granulation  within  the  next  week 
or  two  if  the  ducts  are  clear. 
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This  description  applies  only  to  operations  on  a 
ma]  size  or  to  one  that  is  distended,  a  condition  met  wi 
portion  of  cases  in  which  operation  is  undertaken  for  gi 
the  galUbladder  is  small  and  situated  deeply,  or  the  I 
beneath  the  costal  margin,  or  when  both  the  gall-bladd 
are  covered  in  by  adherent,  possibly  distended  viscera, 
has  a  considerable  development  of  fat  both  within  tl 
beneath*  the  skin,  the  surgeon  must  be  prepared  to  face 
operatifWi,  M 

In  such  cases  the  modifications  described  on  p.  2^ 
the  greatest  service.     The  position  is  obtained  either 

sand-bag  or  of  a  special  t 
cision  extended  upwards 
notch  on  the  right  of  tl 
tilage  will  have  been  empl 
domen  opened. 

Adhesions  must  now  I 
in  the  case  of  old  omental 
liver  it  is  safer  to  ligatur 
or  bit  by  bit,  as  otherwis 
to  be  troublesome  from  t! 
face. 

All  vessels  must  be  cai 
tured»    other%vise    blood 
obscure  the  field.     The 
handled  gently,  and  in  the 
close    adhesions    between 
and  colon  or  duodenum  o* 
do  not   readily   sejiarate 
gauze,    it    is    better    to 
manipulation  with  carefu 
a  clear  view  is  obtained  o 
and  cystic  and  common  d 
If  the  liver  be  of  nor 
adhesions  have  been  detached,  or  if  the  right  lobe  be  c 
often  the  case  in  gall-stone  disease,  the  assistant  can  eas 
border  i)etween  his  fingers,  or  take  hold  of  the  gall-blai 
forward,  thus  rotating  the  liver  and  bringing  the  gall^ 
passages  well  within  view  (see  Fig,  ii8), 

A  sterilized  gauze  swab  wrung  out  of  hot  normal 
then  placed  in  the  wound  over  the  exposed  viscera^ 
being  packed  oflf.    The  edges  of  the  skin  and  the  abdo: 


Fig.  126.  FixAxroN  of 
THE  Gall-bladder  to  the 
Addomikal  Aponeurosis. 
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also  covered  with  gauze  to  avoid  soiling.  The  gall-bladder  is  then 
emptied  of  fluid,  if  any  be  present,  by  means  of  an  aspirator  or  trochar, 
great  care  being  taken  to  avoid  escape  of  fluid  which  may  be  septic. 

Through  the  point  of  the  aspirator  puncture  the  gall-bladder  is  in- 
cised, the  wound  being  enlarged  sufficiently  for  the  gall-stone  scoop  to 
be  introduced,  and  by  its  means  all  gall-stones  are  removed  from  the 
gall-bladder  and  cystic  duct,  their  removal  being  assisted,  if  necessary, 
by  the  index  and  middle  fingers  of  the  right  hand  being  passed*,  behind 
the  swab  so  as  to  press  on  the  cystic  duct  to  extrude  any  deeplj^  placed 
concretion. 

If  a  gall-stone  be  impacted  in  the  cystic  duct  and  cannot  be  manipu- 
lated backwards,  the  duct,  which  should  be  close  to  the  surface  if  the 
liver  is  rotated,  must  be  incised  and  the  stone  extracted.  A  probe  can 
then  be  passed  upwards  and  downwards  in  order  to  ascertain  if  the  gall- 
bladder and  cystic  duct  are  free;  and  if  the  latter  be  free  from  ulcera- 
tion and  be  not  strictured,  it  may  be  closed  by  a  No.  i  catgut  suture  to 
the  deeper  part  of  the  duct  and  a  No.  o  chromic  catgut  suture  to  the 
peritoneal  surface;  or,  if  preferred,  interrupted  sutures  may  be  em- 
ployed to  close  the  duct.  After  exploring  the  common  and  hepatic 
ducts  to  see  that  no  other  calculi  are  present,  a  thick-walled  drainage 
tube — for  instance,  a  No.  12  Jaques's  rubber  catheter — is  inserted  about 
half  an  inch  into  the  gall-bladder  through  the  incision,  which  is  either 
closed  around  the  tube  by  means  of  a  purse-string  suture  of  No.  i  cat- 
gut, or  by  interrupted  sutures  (see  Fig.  125,  b  and  c).  After  the  tube  has 
been  fixed  in  by  a  single  suture  passing  through  its  wall  and  through 
the  edge  of  the  gall-bladder  incision  (see  Fig.  126),  the  liver  is  al- 
lowed to  fall  back  into  its  normal  position,  and  in  case  of  any  soiling 
of  the  peritoneum  it  is  wiped  out  with  a  swab  wet  with  normal  saline 
solution.  The  gauze  swab  covering  the  viscera  may  now  be  removed 
and  replaced  by  a  clean  one. 

If  the  gall-bladder  be  of  moderate  size  it  will  reach  the  parietes  and 
be  fixed  to  the  deep  aponeurosis  by  two  sutures  as  described  in  a  simple 
operation,  but  if  it  be  small  or  contracted  it  will  not  reach  the  parietes; 
in  that  case  the  right  border  of  the  omentum  may  be  fixed  to  the  gall- 
bladder by  a  suture  or  two  so  as  to  make  a  peritoneal  channel  to  the 
surface  when  the  tube  comes  away  about  the  seventh  day.  This  method, 
which  I  described  some  years  ago,  I  have  adopted  on  many  occasions 
-with  success. 

If,  however,  this  should  not  be  practicable,  no  harm  will  occur  if 
the  incision  in  the  gall-bladder  tightly  embraces  the  drainage  tube,  as 
adhesions  will  form  within  twenty-four  or  forty-eight  hours  that  will 
oflfer  an  effectual  barrier  to  the  escape  of  bile  into  the  general  cavity 
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of  the  peritoneum.  The  tube  may  then  be  brougl 
primary  incision,  which  is  closed  around  it  as  descri 

For  some  time  I  have  adopted  the  method  of  br 
through  a  stab  wound  external  to  the  primary  abi 
there  has  been  any  soiling  of  the  right  kidney  pouch 
tate  the  use  of  a  drain*  The  drainage  tube  o^  g 
brought  out  by  the  side  of  the  gall-bladder  tube,  it  b( 
twentyxfour  hours  and  usually  removed  within  forty 

By -adopting  this  method^  the  primary  incision  j 
and  healing  by  first  intention  ensured,  whereas  wi 


Fia  127.    Diagram  to  show  the  Right  Kidney  Pouch 
Tube  inserted  through  a  Stab  Worn 

IS  passed  through  the  wound,  infection  is  likely  1 
delayed  healing  and  a  weak  scar- 
Modifications,  The  operation  of  cholecystotom) 
in  several  ways;  for  instance,  the  opening  has  beer 
and  then  fixed  to  the  abdominal  incision  without 
dominal  incision  being  closed  over  it.  This  is  known 
(Courvoisier). 

Langenbuch  suggested  the  so-called  ideal  operatk 
cision  into  the  gall-bladder  is  closed  by  mucous  < 
and  the  viscus  dropped  back  into  the  abdomen.  Th 
to  this  operation  is  that  the  benefits  of  drainage  are 
the  ordinary  operation  of  cholecystotomy,  for  it  shou 
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of  that  gall-stones  are  always  associated  with  catarrh  or  more  active 
inflammation  of  the  bile  passages  which  is  cured  by  drainage.  Another 
serious  objection  to  this  method  is  that  it  is  decidedly  more  dangerous 
than  the  ordinary  operation. 

Another  modification  suggested  by  Bloch  is  that  in  two  stages.  The 
operation  consists  in  incising  the  parietes  until  the  peritoneum  is  reached, 
the  cavity  of  which,  however,  is  not  opened ;  the  wound  is  then  packed 
with  gauze  and  left  for  several  days,  when  adhesions  will  have  formed 
between  the  gall-bladder  and  the  parietal  peritoneum.  The  gall-bladder 
can  then  be  safely  opened.  Or  if  the  peritoneum  be  incised,  the  gall- 
bladder is  fixed,  but  not  opened  until  adhesions  have  formed. 

As  the  method  is  only  available  for  the  simplest' cases,  viz.  where 
the  gall-bladder  is  distended,  as  it  does  away  with  all  chance  of  explor- 
ing the  ducts  by  the  hand  within  the  abdomen,  and  as  it  is  frequently 
followed  by  fistula,  it  needs  only  to  be  mentioned  to  be  condemned  as 
clumsy  and  uncertain,  and  no  safer  than  the  ordinary  operation  of 
cholecystotomy. 

To  this  opinion  there  may  possibly  be  one  exception — the  operation 
a  deux  temps  might  possibly  present  advantages  when  cholecystotomy 
is  being  undertaken  in  the  presence  of  chronic  jaundice  associated  with 
a  haemorrhagic  tendency  and  a  distended  gall-bladder  in  a  patient  ex- 
tremely ill,  as  in  such  cases  there  is  usually  malignant  disease  either 
of  the  head  of  the  pancreas  or  of  the  bile  ducts;  and  when  the  peri- 
toneum is  exposed,  but  not  opened,  pressure  can  be  applied  to  arrest 
the  subsequent  oozing  of  blood,  which  cannot  always  be  prevented  by 
ligatures  or  forceps.  Bloch,  however,  in  his  original  papers,  and  again 
in  the  Revue  de  Chirurgie  for  1895,  does  not  recommend  the  operation 
for  this  reason,  but  on  account  of  the  fear  of  septic  contamination  of 
the  peritoneum,  which  ample  experience  proves  to  be  groundless. 

Results.  Cholecystotomy  or  cholecystostomy  is  the  safest  opera- 
tion on  the  gall-bladder  as  regards  immediate  mortality,  and  cannot  be 
objected  to  on  account  of  recurrence  of  gall-stones,  which  the  experience 
of  Mayo,  Kehr,  myself,  and  other  surgeons  shows  to  be  extremely  rare. 

For  statistical  purposes  the  only  classification  it  seems  to  me  fair  to 
make  is  into  simple  and  malignant,  for  it  must  be  generally  acknowl- 
edged that  the  mortality  of  any  operation  must  be  considerable  in  such 
cases  as  cancer  of  the  pancreas  and  common  bile  duct  in  which  the  only 
chance  of  giving  even  temporary  relief  may  be  by  cholecystotomy. 

In  over  3,000  cholecystotomies  performed  by  Mayo,  Kehr,  and 
myself  in  non-malignant  disease,  the  mortality  has  been  lS,*?^,  whereas 
when  the  operation  has  been  performed  for  the  relief  of  malignant  dis- 
ease the  death-rate  has  been  considerable,  from  io;j^  to  even  30;^  or  40^. 
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Many  surgical  advances,  especially  in  recent  years, 
out  with  more  zeal  than  discretion,  and  in  several  well 
the  l)ounds  df  good  judgment  have  zX  first  been  far  pai 
mately  moderation  has  prevailed.     I  here  l^eg  to  offer 
the  indiscriminate  removal  of  the  gall-bladder  in  all^ 
operation  on  the  bile  passages  is  called  for.  f 

In  1904,  at  a  meeting  of  surgeons  in  America,  the 
preponderance  of  opinion  in  favour  of  cholecystectum 
which  an  operation  is  necessary  for  gall-stones,  or  for  t 
condition  of  the  gall-bladder ,  and  I  know  that  one  or 
geons  have  adopted  the  same  views.  ^ 

Indications.     I  know  it  has  been  said  that  ll|j| 
useless  organ*  very  lialJe  to  infection,  whose  debased 
of   forming  concretions  and  ultimately  becoming  can 
other  hand,  I  would  urge*  it  must  not  be   forgotten 
though  usually  forming  in  the  gall-bladder,  may  arise  ii 
biliary  apparatus,  both  within  and  outside  the  liver; 
of  fact.  I  have  seen  gall-stones  develop  in  a  dilated  c( 
years  after  a  cholecystectomy*  whereas  in  the  very  lar 
myself  and  several  surgeons  whose  aggregate  of  cases 
the  gall-bladder  amounts  to  fully  3,000,  it  is  universal 
that  the  recurrence  of  gall-stones  after  cholecystotomy 
rare  event. 

Bile  is  constantly  being  formed  in  the  liver  at  the 
ounce  per  hour,  as  I  proved  by  a  long  series  of  observa 
ago  (Proc.  Royal  Soc,  vol.  xlvii)»  but  it  is  normally 
the  intestine  after  food  has  been  taken  and  is  pass 
pylorus,  the  sphincter  at  the  orifice  of  the  common  du< 
sponse  to  the  reflex  effect  of  the  stimulus  of  food  pai 
sphincter.  In  the  intervals  the  gall-bladder  acts  as  a  1 
ing  the  bile  until  it  is  required  to  neutralize  the  acid  ch 
in  emulsifying  fat. 

While  the  bile  is  in  the  gall-bladder  mucus  is  added 
observations  made  in  1899  I  know  that  the  amount  c 
siderable,  72  c,c,  in  twenty- four  hours.  This  serves 
rendering  the  bile  less  irritating, 

A  series  of  experiments  performed  by  Dr.  Flexn 
the  fact  that  if  pure  bile  is  injecteil  into  the  pancreatic 
acute  pancreatitis,  but  when  bile  is  mixed  with  mucus  t' 
considerably  modified,  and  when  a  certain  amount  of 
added  it  no  longer  acts  as  a  serious  irritant. 
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This  would  seem  to  prove  that  the  admixture  of  mucus  with  bile  in 
the  gall-bladder  may  be  important;  and  at  the  best  it  is  merely  an 
expression  of  ignorance  to  say  that  the  gall-bladder  has  no  useful  pur- 
pose to  serve. 

It  is  a  question  whether  the  loss  of  the  gall-bladder  does  not  lead 
to  a  dilatation  of  the  common  duct  so  as  to  replace  to  a  certain  extent 
the  reservoir  function  of  the  gall-bladder.  That  this  has  occurred  in 
some  cases  I  know  from  personal  experience.  If  this  be  universal,  it 
seems  not  unlikely  that  after  cholecystectomy  the  dilated  common  and 
hepatic  ducts  may  ultimately  form  a  reservoir  for  the  development  of 
concretions.  Moreover,  if  the  bile  ducts  within  and  outside  the  liver 
have  to  act  as  reservoirs  there  must  necessarily  be  back  pressure  on  the 
secreting  part  of  the  liver  and  possibly  biliary  absorption,  conditions 
which  do  not  apply  when  the  gall-bladder  is  acting  as  a  bile  store. 

Sufficient  time  has  not  elapsed  to  show  whether  the  liver  is  injur- 
iously aflFected  by  this  pressure  and  absorption,  as  it  is  only  recently 
that  cholecystectomy  for  almost  normal  gall-bladders  has  been  adopted 
by  some  enthusiasts  as  a  routine  procedure. 

Whether  cirrhosis  of  the  liver  and  the  pancreas  will  result  in  a  cer- 
tain proportion  of  cases  remains  to  be  seen.  ' 

In  ordinary  cases  of  cholelithiasis,  cholecystotomy  with  drainage  of 
the  gall-bladder  is  a  very  safe  and  efficient  operation,  and  if  the  ducts 
are  cleared  there  need  be  no  fear  of  fistula  or  of  recurrence  of  gall- 
stones. Seeing  that  cholecystotomy  has  led  to  such  good  results,  both 
immediate  and  remote,  in  the  surgery  of  gall-stones,  the  operation  should 
not  be  too  hastily  condemned  and  replaced  by  cholecystectomy  as  a 
routine  procedure.  My  own  experience  is  that  cholecystectomy,  though 
a  more  prolonged  operation  than  simple  drainage  of  the  gall-bladder, 
can  with  due  care  and  in  experienced  hands  be  performed  with  hardly 
more  immediate  risk  (in  my  last  sixty  cases  only  one  death),  and  that 
when  the  gall-bladder  is  contracted  and  infected,  or  inflamed  and  thick- 
ened, or  gangrenous,  or  much  dilated,  it  is  better  to  remove  it. 

I  feel  sure  that  if  cholecystectomy  were  to  become  the  routine  pro- 
cedure for  inexperienced  operators,  the  death-rate  for  gall-stone  opera- 
tions would  be  greatly  increased.  The  rate  of  mortality  shown  in  some 
of  the  recent  works  on  gall-stones  does  not  reflect  credit  on  the  hospitals 
whose  statistics  are  quoted;  the  mortality  of  simple  cholecystotomy 
should  not  exceed  at  the  most  i^  to  2^,  and  will  not  if  due  precautions 
are  taken.  If,  however,  these  operations  be  done  by  inexperienced 
surgeons  who  have  not  taken  the  trouble  to  master  the  technique  of  the 
operation  and  of  the  after  attendance,  the  mortality  will  continue  to  be 
considerable.  But  if  the  mortality  of  cholecystotomy  in  inexperienced 
hands  is  considerable,  what  would  happen  if  a  consensus  of  opinion  was 
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allowed  to  go  forth  that  cholecystectomy  is  the  operat 
always  to  be  performed  for  gall-stones?  For  every 
acknowledge  that  it  is  much  more  difficult  to  remove  t 
than  simply  to  drain  it,  I  hold  that  no  one  ought  to  dc 
for  gall-stones  who  is  not  fitted  by  experience  and  sur 
perform  choledochotomy,  cholecystectomy,  cholecystenter 
of  the  more  serious  operations  on  the  bile  ducts,  as  it  is 
possible  to  say  beforehand  what  operation  may  be  requiD 

Since  introducing  the  method  of  more  completely  expc 
tracts  when  operating  for  gall-stones*  I  find  no  difficulty 
to  the  bile  ducts  being  quite  free  from  concretions^ — a  n 
tion  before  cholecystectomy  is  justifiable. 

Seeing  that  recurrence  of  gall-stones  after  cholecystt 
ficient  drainage  is  an  extremely  rare  event;  that  the  dang< 
otomy  in  uncomplicated  cholelithiasis  is  almost  nil — not 
to  2%  over  a  large  number  of  cases ;  that  drainage  of  tli 
after  any  gall-stone  operation  is  distinctly  advantageoi: 
at  some  fnttire  time  it  should  be  necessary  to  drain  the 
say,  for  obstructive  jaundice  or  interstitial  pancreatitis- 
would  be  increased  by  the  absence  of  a  gall-bladder,  i\ 
cholecystotomy;  my  feeling  is  very  decided,  that  cholecys 
not  replace  the  simple  operation  of  cholecystotomy  a& 
cedure  in  operating  for  gall-stones,  I 

Cholecystectomy  is  indicated  in  the  following  condii 

(i)  In  cancer  or  other  new  growth^  where  the  dis€ 
limited, 

(ii)  In  contracted  and  useless  gall-bladder,  the  resi 
attacks  of  cholecystitis  (see  Figs,  128  and  129), 

fiii)    In  dilated  or  hypertrophied  gall-bladder  resul 

struct  ion  in  the  cystic  duct —  J 

(a)   Always,  if  resulting  from  stricture.  ^ 

ib)  Usually,  if  resulting  from  impacted  gall-stoi 

have  induced  ulceration  that  will  subsequently  lead  to  s 

(c)  Usually,  if  resulting  from  kinking  of  the  cyst! 

adhesions, 

(iv)  In  phlegmonous  or  gangrenous  cholecystitis.    ■ 

(v)  In  empyema  of  the  gall-bladden 

(vi)   In  calcareous  degeneration  of  the  gall-bladder. 

(vii)  In  mucous  fistula  of  the  gall-bladder,  the  result 
other  permanent  obstruction  of  the  cystic  duct. 

(viii)   In  biliary  fistula,  when  the  common  duct 
struct  ion. 
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(ix)   In  gunshot  or  other  serious  injuries  of  the  gall-bladder  or 
cystic  duct. 

It  is  unnecessary  in  ordinary  cholelithiasis  where  the  gall-bladder 
is  not  seriously  damaged  and  where 
the  cystic  duct  is  not  ulcerated  or  nar- 
rowed by  stricture;  and  it  is  contra- 
indicated  where  the  surgeon  cannot  be 
certain  that  the  deeper  bile  passages 
are  free  from  obstruction,  unless  at  the 
same  time  the  cystic  or  common  ducts 
be  short-circuited  into  the  intestine. 

The   conditions    for   which   chole- 
cystectomy may  have  to  be  performed 
may  be  conveniently  divided  into  sim- 
ple and  malignant;  no  other  classifica- 
tion seems  to  me  necessary  or  desir- 
able.    In  the  former  class  the  variety 
of  the  conditions  for  which  I  have  per- 
formed   the    operation     is    consider- 
able— phlegmonous  cholecystitis,   gan- 
grene, ulceration,  hydrops,  perforation, 
adenoma,    cystic    disease,    hour-glass 
contraction,   inflammatory  contraction 
and   calcification   of   the   gall-bladder, 
simple   tumour,    ulceration   and   stric- 
ture of  the  cystic  duct,   mucous  and 
suppurating  fistulse,  rarely  biliary  fis- 
tula, unless  at  the  same  time  the  com- 
mon duct  has  been  freed  from  obstruc- 
tion.      In    the    latter    class,    cancer, 
endothelioma,  and  sarcoma  of  the  gall- 
bladder or  cystic  duct. 

The  after  results  of  cholecystec- 
tomy in  complicated  gall-stone  cases 
have  been  excellent;  instead  of  pro- 
longed drainage  being  necessary  and 
a  mutilated  organ  being  left,  liable  to 
give  further  trouble,  the  wound  as  a 
rule  has  pursued  an  aseptic  course,  the 
drain  has  been  removed  in  twenty-four 
to   forty-eight  hours,  and  primary  union  has  occurred. 

The  ultimate  results  have  usually  been  equally  good,  except  in  one 


Fig.  128.  Contracted  Gall- 
bladder. Drawing  of  Specimen  No. 
2830  from  the  R.  C.  S.  Museum. 
Showing  a  gall-bladder  which  has 
been  practically  destroyed  by  ul- 
ceration, a  gall-stone,  the  cause  of 
the  trouble,  being  shown  in  a  cav- 
ity outside  the  gall-bladder  proper. 
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Fig.    I2i).    CONTRACTKP  GALU-nLADDER  WITH 

Strictui^kd  Cystic  Duct.  Removed  !)y  the 
author  from  a  lady,  aged  fifty-five^  on  De- 
cember 1,  1904.  Slie  had  had  attacks  of  pain 
over  the  liver  for  tea  years,  and  her  health 
had  been  seriously  affectcrl  by  the  repeated 
seizures.  A  small  cavity  in  the  j^all -bladder 
was  connected  by  a  fistula  with  the  duo- 
denum.    The  jiatient  matle  a  ^ood  recovery. 


Fiti,  i,ic.  A  (i.vr  L'jn.,\itrn;K  with  greatly 
TiiiCKr;\}-:u  Wails  i  wom  litkr^MC  [\ilam- 
M  AT  ION.  A  calcuhi>  uf 
lies  in  tbe  fun  tn^,  anil 
calculi    are    in    thf    ^all-blaiMer    itself.      Re 


Fig.  131.    Interstitial  H.€M' •; 
IN    THE    Gall-bladder.      Draui  .: 
Specimen  No.  2830  k.  R.  C.  S.  M  - 
A   gall-bladder    measuring   5   inc 
length,  which  was  excised  by  the  a 
Its  walls  are  thickened  so  as  to  n - 
about   yi   inch  and   its  interior  i> 
deep  black  colour  from  cons^c^t  • ' 
interstitial  hjemorrhage.    With  tl c  « 
bladder  is  mounted  a  mass  of  e\ : 
which   was   removed   from  witl.n'   ■ 
the  operation  and  in  which  man)  ^^ 
polyhedral   calculi   are   entariirlei 
peritoneum  is  intensely  conge-uu 


moved  bv  the  author.     Good  recovery. 


consiilerable    sixe   croscopic  sections  reveal  extensive 

minierou^    otlier   stitial  haemorrhage  into,  but  no  '1^^ 

tion  of,  the  mucosa.    Patient  well  i 


later. 
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Fig.  132.  Acute  Infective  Cho- 
lecystitis. Drawing  of  Specimen 
No.  2830  J,  R.  C.  S.  Museum.  A  gall- 
bladder the  walls  of  which  are  much 
thickened  from  acute  infective  in- 
flammation, the  swelling  reaching  a 
maximum  of  }i  inch.  The  mucosa 
is  of  a  deep  brownish-black  colour; 
the  peritoneum  is  intensely  and  uni- 
formly congested.  The  gall-bladder 
contained  three  large  calculi.  The 
deep  colour  of  the  mucosa  is  chiefly 
due  to  interstitial  haemorrhage;  the 
lining  epithelium  has  not  been  shed. 
The  parts  were  removed  from  a  mid- 
dle-aged lady  on  February  20,  1905. 
On  the  17th  she  had  been  seized  with 
severe  pain  in  the  right  side  of  the 
abdomen,  but  until  then  had  had  no 
trouble.  When  seen  her  temperature 
was  104*'  F.,  pulse  120.  There  were 
signs  of  peritonitis  in  the  region  of 
the  gall-bladder.  Operation  was  car- 
ried out  on  the  following  morning. 
A  sero-purulent  exudation  was  found 
in  the  general  peritoneal  cavity,  and 
the  exterior  of  the  gall-bladder  was 
of  a  plum  colour.  The  patient  made  a 
good  recovery  after  cholecystectomy. 


Fig.  133.  Gall-stone  impacted  in 
the  Cystic  Duct,  causing  a  Biliary 
Fistula.  Drawing  of  Specimen  No. 
2830  0,  R.  C.  S.  Museum.  A  gall-blad- 
der with  a  biliary  fistula,  showing  a 
gall-stone  impacted  in  the  beginning 
of  the  cystic  duct.  From  a  lady,  aged 
thirty-six,  who  had  had  cholecystot- 
omy  performed  in  South  Africa  some 
months  previously  during  acute  chole- 
cystitis, when  the  gall-bladder  had 
been  simply  stitched  to  the  surface 
and  emptied.  No  bile  flowed  through 
the  fistula  until  after  an  attack  of 
vomiting  six  weeks  later,  since  which 
time  there  had  been  an  irregular  flow 
of  bile  with  occasional  attacks  of  pain. 
The  gall-bladder,  including  the  fistula, 
was  completely  removed  by  the  author 
in  November,  1904,  together  with  the 
stone  impacted  in  the  first  part  of  the 
cystic  duct.    Good  recovery  followed. 
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case  where  a  recurrence  of  gall-stones  took  place  two  years  later,  and . 
had  to  ])erform  cholcdochotomy  and  to  drain  the  common  duct. 

In  the  malignant  cases  operation  is  necessarily  formidable,  and  un- 
less the  disease  is  strictly  localized  to  the  gall-bladder  and  adjoinin? 
part  of  the  Hver  it  is  lietter  to  stop  at  an  exploratory  operation;  thou^^b 
I  cannot  forget  that  in  one  ol  my  cases  where  I  removed  a  portion  of  the 


Ikm   1.^4,     Tiitxa  i  Vr-nnoM's .     Seizure  of  the  cystic  duct. 

livtr  Willi  iln'  ;^all-l  Jpniili  r,  iMid  in  finifther  where  1  removed  the  pylorj^ 
iilmi^  vmHi  h  |iiirrh>n  ui  tin-  Uwr  and  the  ^all-bladder,  the  patients  art 
nriA\  Inin^  and  well,  >ix  :ind  .i  !iall'  years  and  over  five  years  respectivelv 
.lifter  opi'vatinH 

Operation.  I  Ijc  (vrunararinn  ni  ihe  patient  and  other  details,  J^' 
cluvlnij;  the  ijr-t  ^taj^es  m1  tlie  uperatiniK  have  JK^cn  already  described'^ 
p.  J7;,  the  iiTci--in(i  ]ix*i\\ii  (In*  ^'uv  sIkumi  in  Fij^^^  117. 

\it(.r  veparann^-MdlK'^Mi^    n  ^^^ll  be  fonnd  that  by  lifting  the  lower 
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border  of  the  liver  in  bulk  (if  needful  first  drawing  the  organ  down- 
wards from  under  cover  of  the  ribs,  as  shown  in  Fig.  118,  p.  279)  the 
whole  of  the  gall-bladder  and  the  cystic  and  common  ducts  are  brought 
quite  close  to  the  surface,  and  as  the  gall-bladder  is  usually  strong 
enough,  an  assistant  can  take  hold  of  it  or  the  liver  with  his  fingers 
covered  with  an  aseptic  swab,  and  by  gentle  traction  can  keep  the  parts 


Fig.  135.    Cholecystectomy.    Ligature  of  the  distal  end  of  the  cystic  duct 
and  commencement  of  the  separation  of  the  gall-bladder  from  below. 


well  exposed,  at  the  same  time  that,  by  means  of  his  left  hand,  he  re- 
tracts the  left  side  of  the  wound  and  the  viscera,  which  would  otherwise 
impede  the  view. 

It  will  now  be  observed  that  instead  of  the  gall-bladder  and  cystic 
duct  making  a  considerable  angle  with  the  common  duct,  an  almost 
straight  passage  is  found  from  the  fundus  of  the  gall-bladder  to  the  en- 
trance of  the  bile  duct  into  the  duodenum,  and  if  adhesions  have  been 
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thoroughly  separated  the  surgeon  has  iinmedt 
whole  length  of  the  ducts,  with  the  head  of  the  pai 
denum.     By  inserting  a  gauze  pad  into  the  kidney 
the  wound  on  the  left  side  so  as  to  cover  the  stoniacli 
so  as  to  protect  the  lower  end  of  the  wound,  all  f' 
tooeum  or  the  surrounding  viscera  is  avoided 


1 


Fig.  136.    Cholecystectomy.     Separation  of  gall-bla 

downwards,  j 

After  the  common  and  hepatic  ducts  have  been  s 
or  explored  and  found  to  be  free  from  obstruction 
seized  a  little  beyond  its  entrance  into  the  common 
strong  pressure- forceps*  which  at  the  same  time  gra 
and  thus  control  bleeding  during  the  remaining  st^ 
Another  pair  of  pressure-forceps  is  employed  to  Si 
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y2  inch  nearer  to  the  gall-bladder,  and  between  the  two  forceps  the 
duct  is  divided.  The  finger  or  a  blunt  dissector  can  now  be  used  to 
separate  the  gall-bladder  from  its  bed,  and  as  it  is  separated  the  peri- 
toneum on  each  side  is  divided  by  scissors  1/3  inch  from  its  reflection  on 


Fig.  137.    Cholecystectomy.    Cavity  ieti  aiicr  removal  of  the  gall-bladder. 
Ligatured  cystic  duct  about  to  be  buried  beneath  the  peritoneum. 

to  the  liver,  care  being  taken  to  avoid  wounding  the  liver.  Sometimes 
it  is  easier  to  carry  the  separation  from  above  downwards,  but  usually 
the  dissection  can  be  more  easily  eflFected  from  below  upwards.  Any 
bleeding  points  may  now  be  ligatured,  and  the  cystic  artery,  which  was 
divided  between  the  clamps,  can  be  seen  and  readily  secured  by  liga- 
ture.    The  open  end  of  the  cystic  duct  is  now  seized  and  ligatured,  or 


i 
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stitched  up  by  a  fine  chromic  catgut  suture,  al 
buried  beneath  the  peritoneum,  which  is  readily  l 
ordinary  No.  2  iodized,  not  chromicized,  catgut  sut 
upwards,  bringing  together  the  cut  peritoneal  ed; 
the  gall-bladder  fissure  of  the  liver,  so  as  to  oblit 


Fig.  138.    CnoLECYSTECTOMy*    Closure  of  gall -bis 
bringing  together  the  divided  peritoneal 

leave  no  dead  space,  A  gauze  drain  may  be  passe 
but  this  is  nut  always  necessary  if  the  operation  h 
ducted;  though  if  the  gall-bladder  or  ducts  have  b 
wound  has  run  any  risk  of  contamination,  it  will  1 
means  of  a  rubber  tube  enclosing  a  thin  strip  of  iodo 
there  is  infection  of  the  common  bile  duct  or  of 
advisable  to  insert  a  drainage  tube  into  the  divided 


lA* 


CHOLECYSTECTOMY 


303 


duct,  the  tube  being  fixed  in  place  by  a  catgut  suture  and  surrounded 
by  a  purse-string  suture  of  catgut.  This  will  remain  in  situ  for  a  week 
without  any  fear  of  leakage,  and  by  the  time  the  catgut  has  dissolved 
a  track  will  have  been  isolated  from  the  general  cavity  of  the  peritoneum. 


Fig.  139.     Cholecystectomy.     Drainage  of  the  cystic  duct. 

so  that  the  tube  may  then  be  safely  removed  or  left  in  longer  should 
more  prolonged  drainage  be  necessary.  The  form  of  tube  I  usually 
employ  is  a  No.  12  Jaques's  catheter.  In  order  to  avoid  visceral  ad- 
hesions I  usually  bring  the  right  border  of  the  omentum  up  and  place 
It  between  the  tube  and  the  viscera.  It  is  better  to  bring  this  tube, 
or  whatever  drain  is  used,  through  a  separate  stab  wound  external  to 
the  abdominal  incision,  thus  enabling  the  large  incision  to  be  closed  se- 
curely. 
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If  the  patency  of  the  common  duct  be  doubtful,  yet  the  gall-bladder 
is  too  badly  damaged  to  be  safely  retained,  the  cystic  duct  may  be  cut 
long  and  the  open  end  anastomosed  into  the  duodenum,  either  directly 
by  suture  or  by  means  of  a  small  decalcified  bone  bobbin,  so  as  perma- 
nently to  short-circuit  the  obstruction.  This  may  be  advisable  in  cases 
where  the  pancreas  is  inflamed  and  compressing  the  bile  duct. 

The  method  of  closure  of  the  abdominal 
wound  and  other  details  of  subsequent  treat- 
ment have  been  described  under  Exploratory 
incision. 

If  the  liver  be  torn  in  separating  adhe- 
sions the  bleeding  must  be  carefully  arrested 
before  the  abdomen  is  closed.  Sponge  pres- 
sure is  usually  sufficient  if  the  laceration  be 
small,  but  if  the  laceration  be  extensive,  deep 
catgut  sutures,  applied  by  means  of  a  round 
intestinal  needle,  will  usually  accomplish  the 
desired  effect,  or  this  failing,  gauze  pressure, 
the  plug  being  left  in  until  it  becomes  loose, 
will  be  certain  to  answer. 

Results.  In  about  i,ooo  cases  of  chole- 
cystectomy collected  from  various  sources  the 
mortality  is  close  on  5J?,  though  it  is  only  a  little  over  2i  in  the  hands 
of  some  operators.  In  my  last  eighty  cholecystectomies  the  mortality 
is  just  over  3^,  and  this  includes  both  simple  and  malignant  cases. .  In 
the  1907  report  of  the  Rochester  Clinic,  U.S.A.,  the  mortality  is  yf:. 


Fig.  140.  Cholecystec- 
tomy FOLLOWED  BY  ANAS- 
TOMOSIS OF  THE  Cystic 
Duct  to  the  Duodenum. 


CHOLECYSTENTEROSTOMY 

The  operation  has  for  its  purpose  the  establishment  of  a  new  channel 
for  the  passage  of  bile  from  the  gall-bladder  to  the  intestine  in  case  of 
obstruction  in  the  common  duct  which  it  is  impracticable  to  remove  by 
operation. 

It  consists  in  establishing  an  artificial  opening  between  the  gall-blad- 
der and  some  portion  of  the  intestine,  preferably  the  duodenum,  though 
in  some  cases  in  which  the  extreme  illness  of  the  patient,  the  presence  of 
adhesions,  or  the  absence  of  efficient  help  render  that  anastomosis  im- 
practicable, the  gall-l)ladder  may  be  more  easily  united  to  a  loop  of  the 
jejunum  or  even  to  the  hepatic  flexure  of  the  colon. 

Although  the  conception  of  the  operation  occurred  independently 
to  Harley,  Gaston,  and  Nussbaum,  the  first  operation  was  actually  per- 
formed by  von  Winiwarter  of  Liege,  who  completed  it  in  six  stages 
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between  July,  1880,  and  November,  1881 ;  my  case  in  1889  was  the 
first  performed  in  England  and  was  the  first  cholecystenterostomy  per- 
formed for  the  cure  of  a  biliary  fistula.  The  anastomosis  was  done  in 
one  stage  and  was  accomplished  by  a  double  row  of  sutures. 

Indications.    The  operation  may  have  to  be  undertaken  for — 

(i)  Interstitial  pancreatitis  which  by  obstructing  the  common  bile 
duct  leads  to  chronic  jaundice. 

(ii)  Tumour  or  cancer  of  the  head  of  the  pancreas. 

(iii)  Tumour  of  the  common  bile  duct. 

(iv)  Rupture  of  the  common  duct  in  which  ligature  of  the  duct  has 
been  rendered  necessary. 

(v)  Stricture  of  the  common  duct  following  gall-stone  obstruction 
or  ulceration. 


Fig.  141.    Curved  Forceps  used  by  the  Author  in  Gall-bladder  Anastomosis. 

(vi)  Biliary  fistula,  either  following  operation  or  as  a  sequela  of 
pathological  changes  in  which  the  obstruction  to  the  bile  flow  cannot 
be  removed. 

(vii)  Distended  gall-bladder  in  which  drainage  is  for  some  cause 
undesirable  and  where  cholecystectomy  is  contra-indicated. 

Contra-indications.     (i)  Gall-stone  obstruction. 

(ii)  Small  and  atrophied  gall-bladder. 

(iii)  Obliteration  or  stricture  of  the  cystic  duct  with  enlargement  of 
the  gall-bladder,  in  which  cholecystectomy  is  indicated. 

(iv)  Malignant  disease  of  the  head  of  the  pancreas  or  common  bile 
duct  leading  to  distension  of  the  gall-bladder.  In  this  condition  the 
mortality  of  the  operation  is  so  great  and  the  relief  in  case  of  recovery 
of  such  short  duration  that  the  operation  is  hardly  worth  performing. 

Operation.  Having  exposed  the  gall-bladder  as  already  described, 
and  placed  the  patient  in  the  position  shown  in  Fig.  116,  p.  277,  the 
g-all-bladder,  if  distended,  must  be  emptied  by  trochar  or  aspirator  and 
the  fundus  of  the  empty  sac  be  grasped  by  the  small  curved  clomps 
shown  in  Fig.  141.  The  duodenum  at  the  junction  of  the  first  and 
second  portions  must  now  be  mobilized,  if  necessary,  sufficiently  to 
allow  of  a  portion  of  the  anterior  wall  being  grasped  in  another  pair  of 
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margins  of  the  visceral  incision,  embracing  all  the  coats  and  securing 
the  apposition  of  the  mucous  surfaces  of  the  duodenum  and  gall-bladder. 
This  is  continued  round  the  whole  circle  of  the  aperture  that  is  to  be 
the  anastomotic  opening,  and  when  it  reaches  the  point  whence  it  started 
it  is  knotted  and  cut  short.  The  serous  suture  previously  laid  aside 
is  then  picked  up  and  continued  around  outside  the  marginal  suture, 
until  the  circle  is  completed,  when  it  is  also  knotted  and  cut  short. 

Thus  is  completed  the  union  of  the  viscera,  and  after  removing  the 
clamps  and  wiping  gently  with  a  swab  wet  with  normal  saline  solution^ 


D, 


Fig.    143.      CHOLECYSTENTEROSTOMY. 

Fourth  stage;  e,  Fifth  stage;  f,  Final  stage. 


the  omentum  is  arranged  around  the  junction  and  the  abdominal  wound 
is  closed  as  described  on  p.  278.  If  clamps  have  been  used  and  due  care 
has  been  observed,  drainage  of  the  right  kidney  pouch  is  unnecessary. 
This  is  the  method  I  have  employed  for  some  years,  and  which 
I  can  recommend  after  considerable  experience.  I  employed  union 
by  suture  in  my  first  cases,  then  I  used  the  decalcified  bone  bobbin  for 
a  time  as  a  splint  over  which  to  apply  the  sutures,  and  afterwards  a 
Murphy  button,  but  after  one  experience  of  having  the  button  retained 
and  another  of  having  the  opening  close  within  a  few  months  after  the 
employment  of  a  button,  I  returned  to  the  method  by  simple  suture. 


3o8  OPERATIONS  UPON  THE  BILE  PASSAGES 

Modifications.  If  the  gall-bladder  duodenal  junction  (see  Fig.  144) 
appears  to  be  impracticable  on  account  of  adhesions  or  from  other 
reasons,  it  has  been  suggested  that  an  anastomosis  may  be  made  between 
the  stomach  and  gall-bladder. 

Terrier,  in  1902,  collected  seven  cases  which  appeared  to  show  that 
bile  in  the  stomach  is  not  injurious;  it  is,  however,  certainly  undesirable, 
and  this  modification  should  not  be  performed  when  other  methcwls  are 
available.  Nor  can  I  recommend  union  to  the  colon  (see  Fig.  I45\ 
which  is  the  simplest  of  all  these  anastomoses,  except  in  those  cases 
where  a  rapid  anastomosis  is  very  desirable  in  patients  extremely  ill,  as 
in  obstruction  from  cancer  of  the  head  of  the  pancreas.  Although  union 
to  the  colon  has  usually  been  successful — in  fact  one  of  my  earliest  cases 
was  to  the  colon  and  the  patient  was  in  good  health  many  years  later — 
yet  I  do  not  recommend  it  from  the  fact  that  I  know  of  one  case  under 
the  care  of  a  colleague  and  have  heard  of  others  in  which  septic  infection 
produced  suppurative  cholangitis  and  abscess  in  the  liver.  If,  therefore, 
the  duodenum  be  not  available,  I  strongly  recommend  the  commence- 
ment of  the  jejunum  being  found  and  a  point  about  18  inches  from  the 
duodeno- jejunal  junction  being  brought  up  and  united  to  the  gall- 
bladder as  shown  in  Fig.  146;  at  the  same  time  an  entero-anastomosis 
may  be  made  very  quickly  between  the  two  arms  of  the  jejunal  loop 
(see  Fig.  147).  The  use  of  the  clamps  and  the  methods  of  applyine 
the  sutures  are  similar  to  those  described  in  uniting  the  gall-bladder  to 
the  duodenum. 

If  the  patient  be  very  ill  and  time  a  serious  object,  the  latter  part  of 
the  operation  (entero-anastomosis)  can  be  omitted. 

Still  another  method  has  been  suggested — dividing  the  jejunum  and 
uniting  the  proximal  end  of  the  distal  portion  to  the  gall-bladder  and  the 
distal  end  of  the  upper  portion  into  the  jejunum  at  a  lower  level.  I 
have  had  no  experience  of  this,  nor  can  I  see  that  it  has  any  advantages 
over  the  previous  method. 

Results.  Cholecystenterostomy,  though  in  itself  a  comparativelv 
simple  operation,  is  one  practically  only  undertaken  in  serious  condi- 
tions, such  as  complete  obstruction  of  the  biliary  passages  by  growth  c  f 
the  common  bile  duct  or  head  of  the  pancreas,  or  by  interstitial  pan- 
creatitis. 

When  undertaken  for  the  temporary  relief  of  malignant  disease  the 
mortality  is  necessarily  very  considerable,  probably  not  less  than  ;^Or. 
whereas  when  the  jaundice  for  which  the  operation  is  undertaken  is 
dependent  on  non-malignant  conditions,  though  the  patients  as  a  rule 
are  extremely  ill,  the  mortality  has  only  been  4^  in  my  experience  of 
over  sixty  cases. 


CHOLECYSTENTEROSTOMY 


309 


Fig.  146.    Union  of  the  Gall- 
bladder TO  THE  Jejunum. 


Fig.  144.    Union  of  the  Gall-bladder 
TO  the  First  Part  of  the  Duodenum. 


Fig.  145.    Union  of  the  Gall-bladder 
to  the  Colon. 


Fig.  147.  Union  of  the  Gall- 
bladder TO  the  Jejunum  com- 
bined WITH  Entero-anastomosis. 


CHAPTER  III 
OPERATIONS  UPON  THE  BILE  DUCTS 

CHOLEDOCHOTOMY 

By  choledochotomy  is  understood  the  operation  of  exposing  and 
opening  the  common  bile  duct.  It  is  usually  required  for  the  removal 
of  gall-stones  from  the  common  duct,  but  through  the  incision  concre- 
tions may  also  be  removed  from  the  hepatic  duct. 

It  was  first  suggested  by  Langenbuch  in  1884,  though  Kummell 
(quoted  by  Fenger)  stated  in  1890  that  he,  several  years  before,  had 
performed  cholecystectomy  on  a  female  patient  of  forty,  after  which  he 
had  removed  a  stone  the  size  of  a  walnut  from  the  common  duct  through 
an  incision  which  he  afterwards  sutured.  The  operation  was  a  very 
prolonged  one  and  the  woman  died  twenty-four  hours  aftefwards. 

Courvoisier  performed  the  first  successful  operation  on  January  22. 
1890,  and  two  more,  both  successful,  in  February  and  March  of  the 
same  year. 

Since  that  time  it  has  been  done  by  many  surgeons,  and  at  the  pres- 
ent time  it  may  be  confidently  asserted  that  there  is  no  portion  of  the 
gall-bladder  and  common,  cystic,  or  primary  divisions  of  the  hepatic 
duct  which  cannot,  under  ordinary  circumstances,  be  reached  for  the 
removal  of  calculi. 

Operation.  The  bile  ducts  are  fully  exposed  as  described  on  p.  276. 
When  the  liver  is  lifted  or  rotated  and  the  hepatic  region  elevated 
mechanically,  the  surgeon  with  his  left  forefinger  and  thumb  can  s*"* 
manipulate  the  common  duct  as  to  render  prominent  any  concretions, 
which  can  then  be  directly  cut  down  on,  the  edges  of  the  opening  in  the 
duct  being  caught  by  pressure-forceps.  The  assistant  can  now  take 
hold  of  the  forceps  with  his  left  hand,  as  they  will  form  a  sufficient 
retractor,  since  the  duct  is  so  near  the  surface. 

When  the  duct  is  incised  there  is  usually  a  free  flow  of  bile,  which, 
it  must  be  remembered,  is  probably  infective,  but  by  protecting  the 
edges  of  the  wound  by  sterile  gauze  and  by  packing  swabs  into  the 
kidney  pouch  and  over  the  viscera  on  the  left  side  and  below,  and  rapidly 
mopping  up  the  bile  as  it  flows,  by  means  of  sterilized  gauze  pads,  an> 
soiling  of  the  surrounding  parts  is  avoided.  If  thought  necessary,  the 
bulk  of  the  infected  bile  can  be  drawn  off  by  the  aspirator  either  from 
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the  gall-bladder  or  from  the  common  duct  above  the  obstruction  before 
the  incision  into  the  bile  passage  is  made. 

The  edges  of  the  wound  are  protected  by  being  covered  with  a  long 
sterile  gauze   swab  which  may  be 
held  in  position  by  temporary  su- 
tures or  forceps. 

After  removing  all  obvious  con- 
cretions by  means  of  the  scoop,  the 
fingers  are  passed  behind  the  duo- 
denum and  along  the  course  of  the 
hepatic  ducts  to  feel  if  other  gall- 
stones are  hidden  there,  and  a  gall- 
stone scoop,  the  only  special  instru- 
ment I  use,  is  passed  into  the  pri- 
mary division  of  the  hepatic  duct  in 
the  liver  and  down  to  the  duodenal 
orifice  of  the  common  duct;  and  to 
ensure  the  opening  into  the  duo- 
denum being  patent,  a  long  probe  is 
passed  into  the  bowel.  As  the  duct 
is  usually  dilated,  it  is  easy  to  insert 
the  finger  through  the  incision  in  the 
duct  and  to  thoroughly  explore  the 
whole  of  the  common  duct  to  see 
that  no  concretions  have  been  over- 
looked. 

As  the  bile  is  practically  always 
infected  in  common  duct  cholelithi- 
asis, drainage  of  the  bile  passages 
should  always  be  carried  out,  prefer- 
ably through  a  cholecystotomy,  but 
w'here  that  is  impracticable  it  is  ad- 
visable to  drain  the  common  duct 
through  a  tube  inserted  into  the  in- 
cision through  which  the  gall-stones 
have  been  removed. 

The  incision  into  the  bile  duct  (when  the  gall-bladder  is  available 
for  drainage)  is  closed  by  an  ordinary  curved,  round  needle  held  in  the 
fingers  without  any  needle-holder,  a  continuous  catgut  suture  being  used 
for  the  margins  of  the  duct  proper,  and  a  continuous  fine  green  chromic 
catgut  suture  being  employed  to  close  the  edges  of  the  peritoneum  over 
the  duct  (see  Fig.  150). 


Fig.  148.  Diagram  to  show  the 
Position  of  Calculi  in  the  Biliary 
Passages  and  the  Points  at  which 
they  may  be  reached  for  removal. 

1,  Site  of  incision  for  cholecystotomy; 

2,  Site  of  incision  for  a  gall-stone 
impacted  in  the  cystic  duct ;  3,  Site  of 
incision  for  a  gall-stone  impacted  in 
the  hepatic  duct;  4,  Ordinary  site  of 
incision  for  choledochotomy ;  5,  Site 
of  incision  for  transduodenal  chole- 
dochotomy; 6,  Ordinary  site  of  inci- 
sion for  duodeno-choledochotomy. 
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When  the  gall-bladder  is  contracted  and  not  available  for  drainage, 
especially  if  the  pancreas  is  indurated  and  swollen  from  chronic  pan- 
creatitis and  likely  to  exert  pressure  for  a  time  on  the  common  duct. 
I  insert  a  firm  drainage  tube  (preferably  a  No.   12  Jaques's  catheter) 


^ 


S 


Fig.  149.    Author's  Gall-stone  Scoop. 

directly  into  the  duct,  passing  it  upwards  into  the  hepatic  duct,  and 
closing  the  opening  around  it  by  a  purse-string  suture,  the  tube  beinc 
fixed  into  the  opening  by  a  catgut  stitch  which  will  hold  for  about  a 
week  (see  Fig.  151).    Where,  however,  the  size  of  the  gall-bladder  will 


Fig.  150.    Diagram  to  snow  the  Method  of  Incision  and  Suture  of 
THE  Common  Bile  Duct. 


permit  of  it,  I  prefer  to  suture  the  opening  in  the  duct  and  to  fix  a  drain- 
age tube  into  the  fundus  of  the  gall-bladder,  as  this  drains  away  all  ^^' 
fected  bile  and  avoids  pressure  on  the  newly  sutured  opening  in  t'n<^ 
duct. 

Although  there  is  seldom  any  fear  of  leakage,  yet,  where  the  duct> 
have  been  incised  and  extensive  adhesions  separated,  there  is  usual'} 
some  tendency  to  pouring  out  of  fluid  in  the  first  few  hours.  I  therefore 
generally  insert  a  gauze  drain  through  a  drainage  tube  passed  into  the 
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right  kidney  pouch,  bringing  it  out  through  a  stab  puncture  3  or  4  inches 
to  the  right  of  the  chief  incision ;  and  through  the  same  stab  puncture 
the  tube  draining  the  common  duct  or  gall-bladder  is  also  passed. 
Dependent  drainage  is  thus  obtained  and  the  anterior  incision  can  be 
securely  closed.  This  drain  is  usually  removed  within  forty-eight  hours. 
When  the  patient  is  thin,  by  adopting  the  methods  I  have  suggested 
the  common  duct  is  actually  level  with  the  surface;  and  even  in  a  stout 


Fig.  151.  Diagram  to  show  the  Method  of  draining  the  Common  Bile  Duct. 

patient  the  common  duct  is  made  easy  of  access,  so  that  the  operation 
may  generally  be  completed  in  from  thirty  to  forty  minutes  where  adhe- 
sions do  not  give  unusual  trouble. 

It  is  of  the  utmost  importance  that  the  ducts  should  be  cleared  of  all 
concretions  or  the  operation  will  be  futile,  as  shown  by  Kehr,  who  stated 
that  he  had  left  concretions  behind  in  i6.6;i^  of  his  cases  and  by  Riedel, 
Fenger,  Lauenstein,  Kiister,  and  others.  It  is  important,  therefore, 
after  the  ducts  have  apparently  been  cleared  by  the  scoop,  that  a  finger 
should  be  introduced  through  the  incision  into  the  common  duct  in  order 
that  it  may  be  made  quite  clear  that  no  concretions  remain.  If  for  any 
reason  this  is  not  convenient,  a  careful  palpation  of  the  outside  of  the 
duct  at  the  time  that  the  probe  has  been  passed  into  the  duodenum  and  is 
still  in  position,  will  enable  the  duct  to  be  thoroughly  palpated  from  the 
outside. 

Where  there  are  numerous  floating  gall-stones  in  the  common  duct 
It  is  most  important  that  the  scoop  should  be  passed  into  both  primary 
hepatic  ducts,  as  on  several  occasions  I  have  brought  down  calculi  which 
otherwise  it  would  have  been  impossible  to  discover. 

Should  there  be  any  difficulty  in  closing  the  common  duct  after 
choledochotomy  owing  to  the  grave  condition  of  the  patient  or  from 
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anaesthetic  difficulties,  it  may  be  borne  in  mind  that  a  simple  drainage 
of  the  right  kidney  pouch  through  a  dependent  opening  has  occasionally 
answered  all  requirements ;  but  this  method  is  not  to  be  recommended  as 
the  rule,  as  it  is  fraught  with  danger  of  general  infection  of  the  peri- 
toneum. 

Results.  Choledochotomy,  which  has  frequently  to  be  performed 
under  such  unfavourable  conditions  as  the  presence  of  deep  jaundice. 
infective  or  suppurative  cholangitis,  and  other  complications  associated 
with  the  presence  of  gall-stones  in  the  common  duct,  must  always  be  an 
operation  attended  with  danger,  especially  in  the  hands  of  inexperienced 
operators ;  though  since  the  introduction  of  improved  methods  the  mor- 
talitv  has  been  considerably  reduced.  Although  I  have  had  a  series  of 
fifty-three  choledochotomies  without  a  death,  the  total  mortality  of  my 
cases  since  1899  ^^^  '^^^"  5-^^-  ^^  should  not  exceed  5^,  and  in  the 
1907  Report  of  the  Rochester  Clinic  out  of  fifty-two  cases  there  was 
only  one  death,  a  mortality  of  i.9Jif. 

The  division  of  choledochotomies  into  complicated  and  uncompli- 
cated is  open  to  serious  objection,  as  practically  all  cases  of  common 
duct  cholelithiasis  have  some  complication,  hence  my  statistics  are  based 
on  every  case  in  which  the  operation  has  been  performed. 

MODIFICATIONS  OF  CHOLEDOCHOTOMY 

Various  modifications  of  the  ordinary  operation  of  choledochotomy 
may  have  to  be  practised  under  certain  conditions;  for  instance,  if  the 
patient  be  extremely  ill  and  the  adhesions  are  such  that  their  separation 
would  involve  a  great  expenditure  of  time  with  consequent  shock  to  the 
patient,  it  may  sometimes  be  possible  to  make  the  right  side  of  the  com- 
mon duct  prominent  by  passing  the  fingers  of  che  left  hand  above  the 
stomach  and  pressing  the  duct  outwards  at  the  same  time  that  the 
thumb  presses  inwards  the  tissues  superficial  to  the  duct,  thus  rotating 
the  parts  within  the  grasp  of  the  hand  and  rendering  prominent  the 
common  duct. 

A  gall-stone  in  the  common  duct  will  now  be  made  prominent  and 
can  be  readily  cut  down  on  and  removed;  the  duct  being  afterwards 
explored  and  drained  as  described  in  the  ordinary  operation  of  choledo- 
chotomy. In  a  case  of  this  nature  it  will  probably  be  desirable  to  spend 
very  little  time  over  suturing  the  duct,  and  as  the  adhesions  will  assist 
in  preventing  extravasation  of  bile,  the  surgeon  may  be  content  to  trust 
to  drainage  of  the  right  kidney  pouch  by  .passing  a  large  drainage  tube 
through  a  stab  wound  at  the  most  dependent  part.  If,  however,  time 
permits,  the  tube  may  be  fixed  in  by  suture  and  the  duct  closed  around  it 
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DUODENO-CHOLEDOCHOTOMY 

If  a  gall-stone  be  impacted  in  the  pancreatic  portion  of  the  common 
duct  or  in  the  ampulla  of  Vater  and  it  is  found  impracticable  to  press 
it  onwards  into  the  duodenum  or  upwards  into  the  first  part  of  the  duct, 
the  removal  of  the  gall-stone  may  be  effected  through  the  opened  duo- 
denum. The  operation  is  known  as  duodeno-choledochotomy  if  the 
stone  is  extracted  through  the  papilla  either  by  dilating  or  incising  it,  or 


Fig.  152.  Diagram  showing 
Gall-stones  in  the  Supraduo- 
denal AND  Pancreatic  Portions 
OF  the  Common  Duct  and  also 
IN  THE  Ampulla  of  Vater. 


Fig.  153.  Duo- 
deno-choledocho- 
tomy. McBurney's 
operation. 


Fig.  154.  Trans- 
duodenal Choledo- 
chotomy.  Kocher's 
operation. 


as  transduodenal  choledochotomy  if  the  pancreatic  portion  of  the  com- 
mon bile  duct  has  to  be  incised  through  the  posterior  wall  of  the  duo- 
denum. To  the  former  operation  McBurney*s  name  is  attached,  to  the 
latter  Kocher's. 

The  operation  through  the  duodenum  is  much  simplified  by  mobiliz- 
ing the  duodenum  (Kocher),  which  is  effected  by  dividing  the  peri- 
toneum vertically  as  it  passes  outwards  from  the  duodenum  over  the 
front  of  the  right  kidney  and  by  stripping  the  peritoneum  inwards  from 
the  kidney  until  the  duodenum  is  reached.    The  duodenum  and  the  head 
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of  the  pancreas  are  thus  rendered  so  mobile  that  they  may  be  lifted 
forward  and  easily  manipulated. 

The  duodenum  having  been  mobilized  is  drawn  forwards  and  held 
at  the  surface  of  the  wound  by  the  left  thumb  and  forefinger.  Gauze 
swabs  are  now  packed  around  it  so  as  to  avoid  soiling  of  the  wound 
when  the  intestine  is  opened.     A  vertical  incision  of  about  an  inch  is 

made  through  the  front  wall 
of  the  second  part  of  the  duo- 
denum, which  exposes  the 
papilla  on  the  posterior  wall. 
the  termination  of  the  common 
bile  duct  being  rendered  m  >re 
distinct  by  the  bulging  gall- 
stone. Bile  or  intestinal  fluid 
is  carefully  mopped  up.  It  a 
concretion  is  impacted  in  the 
ampulla  of  Vater  it  will  nece- 
sarily  be  small,  and  can  !:e 
readily  removed  after  dilatin^^ 
the  orifice  by  introducing  the 
blades  of  a  pair  of  dressin;: 
forceps  closed  and  a{terward> 
expanding  them,  or  the  pap -la 
may  be  incised  over  a  director 
or  by  cutting  down  directly  on 
to  the  concretion.  Throuiih 
the  widely  open  papilla  a  gall- 
stone scoop  can  be  passed  u? 
the  duct  so  as  to  clear  out  any 
other  gall-stones  or  debris  that 
may  be  present. 

Rarely  it  is  possible,  when 
the     papilla     is     exposed,    t: 
squeeze  the  gall-stone  into  the 
duodenum  without  incising  or  dilating  the  papilla.     This  I  have  foun-l 
practicable  on  two  occasions  (see  Fig.  156). 

If  the  impacted  stone  l)e  large  it  may  be  impacted  in  the  pancreatic 
portion  of  the  common  duct,  in  which  case  the  entire  thickness  of  ih^ 
posterior  wall  of  the  duodenum  may  require  to  be  incised,  and  possi"  .- 
an  intervening  condensed  portion  of  the  head  of  the  pancreas,  which 
in  this  condition  is  usually  fibrous  from  past  interstitial  inflanuua- 
tion. 


--r/ 


Fig.  155.      Drawing   to   show    Mobiliza- 
tion   OK   THE   Duodenum. 
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The  incision  may  be  made  on  to  the  bulging  concretion  sufficiently 
long  to  permit  of  the  extraction  of  the  gall-stone.  The  edges  of  the 
wound  in  the  common  bile  duct  and  of  the  incision  through  the  posterior 
wall  of  the  duodenum  are  caught  up  together  by  small  volsellae  or 
nibbed  forceps,  and  one  or  two  sutures  of  catgut  are  applied  on  either 
side  and  at  the  upper  and  lower 
angles  of  the  wound  in  the  duct,  so 
as  to  avoid  any  danger  of  extra- 
vasation of  bile  or  intestinal  con- 
tents into  the  retroperitoneal  tissues 
should  they  have  been  accidentally 
opened  up,  an  accident  that  actually 
did  occur  in  one  case  that  I  know 
of.  After  the  application  of  the  su- 
tures the  duct  is  explored  by  a  gall- 
stone scoop  or  by  the  finger  in  order 
to  ascertain  that  all  concretions  have 
been  removed. 

When  the  papilla  and  adjoining 
part  of  the  termination  of  the  bile 
duct  are  incised  I  have  not  thought 
it  necessary  to  apply  sutures  in  any 
of  my  cases.  If  at  the  same  time 
that  duodeno-choledochotomy  has 
been  performed,  the  first  portion  of 
the  duct  has  been  opened,  it  may  be 
advisable,  as  was  first  suggested  by 
Kehr,  to  insert  a  strip  of  gauze  into  the  upper  opening  and  by  means  of 
long  slender  forceps  to  drag  it  downwards  through  the  papilla,  thus 
sweeping  the  lower  part  of  the  common  duct  clear  of  all  debris. 


Fig.  156.  Gall-stone  IMPACTED  AT 
Duodenal  Papilla.  Drawing  of 
Specimen  No.  2826,  R.  C.  S.  Museum. 


RETRODUODENAL  CHOLEDOCHOTOMY 

This  operation  was  described  by  Haasler  in  1898  for  reaching  a 
calculus  impacted  in  the  pancreatic  portion  of  the  common  duct. 

As,  in  an  experience  of  nearly  200  cases  of  choledochotomy,  I  have 
yet  to  meet  with  a  case  in  which  I  could  not  move  the  calculus  back- 
wards to  the  first  portion  of  the  duct,  whence  it  could  be  removed,  or 
reach  it  from  below  after  laying  open  the  papilla,  I  cannot  see  the  neces- 
sity of  this  modification  of  the  operation  of  choledochotomy. 

Should  it  be  thought  necessary  to  perform  the  operation,  the  duo- 
denum must  be  mobilized  by  incising  the  peritoneum  an  inch  or  more 
external  to  the  second  part  of  the  bowel,  and  after  reflecting  the  serous 
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membrane  inwards  the  duodenum  may  be  turned  over,  exposing  the 
posterior  surface  of  the  head  of  the  pancreas  and  the  pancreatic  portion 
of  the  common  duct,  which  in  62j^  of  cases  passes  through  the  substance 
of  the  pancreas.  The  pancreatic  portion  of  the  common  duct  is  then  in- 
cised, and  if  needful  the  portion  of  pancreas  overlying  it  may  be  safelv 
cut  through,  as  it  is  usually  fibrosed  from  the  irritation  of  the  concretion 
having  set  up  interstitial  pancreatitis. 

After  the  stone  has  been  removed  and  the  duct  cleared,  the  edges 
of  the  incision  into  it  must  be  closed  by  catgut  sutures  and  the  duo- 
denum replaced.  Drainage  of  the  retroperitoneal  operation  area  is  of 
vital  importance,  as  extravasation  of  bile  may  occur,  since  the  duct  in 
this  situation  has  no  peritoneal  cover. 

CHOLEDOCHOSTOMY 

Choledochostomy  is  the  term  applied  to  the  direct  surface  drainage 
of  a  dilated  common  bile  duct,  an  operation  frequently  performed  as 
part  of  the  technique  of  choledochotomy,  in  which  class  of  cases  it  i^ 
very  successful.  The  name  is,  however,  usually  reserved  for  a  more 
serious  class  of  cases  in  which  the  common  duct  has  become  cystic. 

In  certain  cases  the  common  bile  duct  becomes  dilated  into  a  IsLVgt 
cyst  capable  of  holding  even  up  to  several  pints  of  fluid,  and  this  may 
or  may  not  be  associated  with  a  considerable  dilatation  of  the  gall- 
bladder. 

In  one  of  my  cases  the  condition  gave  rise  to  the  suspicion  of  a  pan- 
creatic cyst  associated  with  a  distended  gall-bladder,  a  mistake  in  diag- 
nosis which  happens  to  have  been  frequently  made  in  such  cases.  The 
cause  of  the  condition  is  somewhat  obscure,  it  being  more  frequently  dut 
to  a  kink  in  the  common  duct  than  to  obstruction  from  a  gall-stone  or 
a  stricture.  Simple  drainage  of  such  a  cyst  is  known  as  choledochos- 
tomy, an  operation  seldom  completely  successful,  since  it  is  apt  tc 
be  followed  by  a  biliary  fistula  or  to  prove  fatal  from  sepsis  or  exhaus- 
tion. 

The  technique  of  the  operation  differs  in  no  way  from  that  describe.1 
under  simple  cholecystotomy.  The  cyst  is  first  emptied  by  an  aspiratrr. 
then  explored  to  remove  any  cause  of  obstruction  if  a  removable  one  *  e 
found.  Through  the  opening  in  the  cyst  a  drainage  tube  is  inserted 
and  sutured  in  position.  The  edges  of  the  opening  in  the  cyst  are  then 
sutured  to  the  aponeurosis  by  three  or  four  catgut  sutures,  the  operation 
being  completed  as  described  on  p.  287. 

Choledochostomy,  if  performed  on  a  common  bile  duct  only  moder- 
ately distended,  for  some  obstruction  in  the  lower  part  of  the  duct  or  in 
the  head  of  the  pancreas,  which  it  is  impossible  to  remove,  is  equally  un- 
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satisfactory,  as  the  permanent  biliary  fistula  resulting  is  no  less  distress- 
ing than  dangerous;  since,  even  if  septic  complications  do  not  supervene, 
the  alternative  issue  is  a  steady  loss  of  flesh  and  strength  until  some 
intercurrent  ailment  brings  on  a  fatal  ending. 

This  operation  is,  therefore,  to  be  avoided,  if  it  be  in  any  way 
possible  to  remove  the  obstruction  or  to  short-circuit  it  by  the  operation 
next  to  be  described. 


Fig.  157.    Enormous  Dilatation  of  Common  Bile  Duct. 
Drawing  of  Specimen  No.  1419,  Guy's  Museum. 

In  a  case  of  my  own,  although  the  patient  recovered  after  a  choledo- 
chostomy,  a  biliary  fistula  resulted  and  choledochenterostomy  had  to  be 
performed  before  a  cure  was  effected. 

Specimen  No.  14 19,  Guy's  museum  (see  Fig.  157),  shows  a  dilata- 
tion of  the  common  bile  duct.  There  is  a  thick-walled  cyst  6  inches 
across,  representing  the  common  bile  duct;  the  portion  of  duct  below  this 
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is  of  less  than  the  normal  calibre,  and  has  a  valvular  fold,  which  com- 
pletely obstructs  the  lumen.  The  tumour  was  aspirated  twice,  3'j 
pints  of  bile  being  withdrawn  on  each  occasion  without  relief.  Then 
choledochostomy  was  performed  and  death  ensued  two  days  after. 


CHOLEDOCHENTEROSTOMY 

This  operation,  which  has  for  its  purpose  the  short-circuiting  of  an 
irremovable  obstruction  in  the  lower  end  of  the  common  duct,  consist? 
in  uniting  the  common  bile  duct  to  some  portion  of  the  intestine,  prefer- 
ably the  duodenum. 

For  this  purpose  the  duodenum  may  be  mobilized  by  dividing  the 
peritoneum  vertically  an  inch  or  more  external  to  its  reflection  frum 
the  bowel  on  to  the  front  of  the  right  kidney.  By  stripping  the  perito- 
neum the  duodenum  is  reached,  and  it  can  then  be  easily  drawn  forward> 
and  if  needful  upwards,  and  made  to  reach  the  supraduodenal  portion 
of  the  common  duct. 

If  the  common  duct  be  hugely  dilated,  as  in  the  cystic  condition  pre- 
viously described,  there  is  no  difficulty  in  bringing  it  down  to  meet  the 
duodenum. 

The  curved  clamp- forceps  shown  in  Fig.  141  can  now  be  applied  t: 
the  duodenum,  and,  if  the  common  duct  is  largely  dilated,  a  clamp  car. 
also  be  placed  on  that  portion  of  the  duct  selected  for  the  anastomofi?. 
The  two  portions  to  be  anastomosed  can  now  be  placed  in  apposition, 
and  an  opening  of  ^  inch  must  be  made  into  the  viscera  to  be  ana>t'> 
mosed,  the  union  being  made  by  two  continuous  sutures,  one  serou? 
suture  of  Pagenstecher's  thread  being  used  for  the  peritoneal  surfaces, 
another  of  fine  chromic  catgut  being  employed  to  take  up  and  join  the 
whole  thickness  of  the  margins  of  the  two  visceral  incisions ;  the  anasto- 
mosis being  carried  out  in  the  manner  described  under  cholecystenteros- 
tomy  (see  Figs.  142  and  143,  p.  306). 

If,  on  account  of  adhesions  or  for  other  reasons,  the  duodenum 
cannot  be  utilized  for  the  anastomosis,  a  loop  of  jejunum  about  20  inche- 
from  the  duodeno-jejunal  flexure  may  be  brought  up  and  used  to  make 
the  intestinal  anastomosis ;  but  in  this  case  it  will  be  advisable  to  make, 
in  addition,  an  entero-anastomosis  as  shown  in  Fig.  147,  p.  309,  so  as  to 
avoid  the  chance  of  intestinal  obstruction  from  kinking  of  the  jejunal 
loop. 

A  case  on  which  I  operated,  and  which  is  fully  described  in  my  work, 
Diseases  of  the  Gall-bladder  and  Bile  Ducts,  illustrates  the  failure  of 
choledochostomy  and  the  complete  success  of  choledochenterostomv. 
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CYSTODOCHENTEROSTOMY 

Cystodochenterostomy  is  the  name  applied  to  the  operation  of  unit- 
ing the  cystic  duct  to  the  intestine.  It  can  be  performed  without  serious 
difficulty  when  the  cystic  duct  is  dilated,  and  is  even  feasible  with  a 
duct  of  normal  calibre  (see  Fig.  140,  p.  304).  It  has  for  its  purpose 
the  short-circuiting  of  an  obstruction  in  the  common  duct  when  the 
gall-bladder  has  been  destroyed  by  disease  or  cholecystectomy  has  ren- 
dered cholecystenterostomy  impossible. 

In  some  cases  it  may  be  performed  to  save  surface  drainage  of  the 
duct  after  removal  of  the  gall-bladder,  and  in  such  cases,  when  long- 
continued  drainage  is  required,  as  in  interstitial  pancreatitis  causing 
obstruction,  the  operation  is  a  very  useful  one. 

The  union  of  the  duct  to  the  duodenum  may  be  effected  by  means 
of  the  decalcified  bone  bobbin  or  by  simple  suture.  I  have  employed 
each  of  these  methods,  but  I  prefer  now  to  use  a  double  continuous 
suture,  as  described  under  cholecystenterostomy. 

If  needful,  the  duodenum  may  be  mobilized,  as  it  makes  the  opera- 
tion easier,  but  if  the  cystic  duct  be  cut  across  near  the  gall-bladder 
there  will  be  sufficient  length  of  duct  to  enable  the  anastomosis  to  be 
made  without  interfering  with  the  peritoneal  attachment  of  the  bowel. 

CHOLEDOCHECTOMY 

A  portion  of  the  common  duct  may  require  to  be  removed  for  new 
growth  or  for  stricture  or  for  serious  damage  from  gall-stone  obstruc- 
tion. 

In  one  case  Doyen  excised  the  damaged  portion  of  the  duct  and 
completed  the  operation  by  joining  the  two  ends  of  the  duct  completely 
without  drainage. 

In  another  case  Kehr  excised  a  stricture  of  the  common  duct,  joined 
the  upper  to  the  lower  portion  along  the  posterior  margin,  and  drained 
the  part  left  unjoined  at  the  front. 

Halsted,  Mayo,  and  Moynihan  have  excised  tumours  of  the  com- 
mon duct  and  have  subsequently  united  the  open  ends  of  the  duct  by 
suture,  leaving  the  anterior  part  open  for  drainage,  or  have  ligatured 
both  ends  of  the  cut  duct  and  then  anastomosed  the  gall-bladder  to  the 
duodenum  so  as  to  make  a  new  passage  for  the  bile. 

For  stricture  or  injury  due  to  gall-stones  this  operation  may  be  both 
immediately  successful  and  ultimately  lead  to  perfect  recovery. 

For  malignant  growth  in  the  common  duct  the  occasion  can  be  only 
rare  in  which  the  growth  is  caught  at  a  sufficiently  early  stage  to  render 
the  operation  worthy  of  being  attempted.     In  the  cases  that  have  been 
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reported  the  relief  has  been  of  a  temporary  character,  but  so  marked  as 
to  have  made  the  operation  worth  doing. 

PLASTIC  OPERATION  UPON  THE  BILE  DUCTS 

In  a  case  of  stricture  of  the  cystic  duct  in  which  I  did  not  think  it 
desirable  to  excise  the  gall-bladder,  I  laid  open  the  stricture  and  united 
the  margins  of  the  vertical  incision  transversely  after  the  principle  sug- 


FiG.  158.    Plastic  Operation  for  Stricture  of  the  Bile  Duct. 

gested  by  Mikulicz  in  pyloroplasty,  and  in  a  case  of  stricture  of  the 
common  bile  duct  Mr.  Moynihan  performed  a  similar  plastic  operation. 
Kehr  repaired  a  rent  with  loss  of  substance  in  the  common  duct  by 
turning  up  a  sero-muscular  flap  from  the  pyloric  end  of  the  stomach. 

OPERATIONS  UPON  THE  HEPATIC  DUCT 

Hepaticotomy.  The  hepatic  duct  is  frequently  drained  as  part 
of  the  operation  of  choledochotomy,  the  tube  being  introduced  throue^' 
the  incision  of  the  common  duct  and  passed  upwards  into  the  hepatic 
duct. 

Gall-stones  are  also  frequently  removed  from  the  hepatic  duct 
through  an  incision  in  the  common  duct,  this  being  effected  either  bv 
*  milking '  the  stones  downwards  to  the  choledochotomy  opening  or 
more  frequently  by  bringing  them  down  by  means  of  the  gall-st'^^^ 
scoop.  When  the  common  duct  is  dilated,  the  hepatic  duct  practical!} 
always  participates  in  the  dilatation,  and  when  a  choledochotomy  open- 
ing is  made,  it  is  as  a  rule  easy  to  insert  the  finger  and  pass  it  up  ty 
the  primary  division  of  the  hepatic  duct;  but  by  means  of  the  scoop  born 
primary  divisions  of  the  hepatic  duct  can  also  be  explored. 

This  procedure  is  of  vital  importance  in  all  cases  of  common  due: 
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cholelithiasis,  as  on  many  occasions  when  there  was  every  appearance 
of  the  ducts  having  been  cleared  I  have  found  one  or  more  gall-stones 
hidden  in  the  upper  reaches  of  the  hepatic  ducts  and  have  been  able 
to  remove  them.  Some  of  these  cases  have  been  reported  in  my  work 
on  Diseases  of  the  Gall-bladder  and  Bile  Ducts,  3rd  edit.,  and  others  I 
have  not  yet  reported. 

But  besides  these  floating  stones  it  occasionally  happens  that  a  large 
calculus  becomes  impacted  in  the  hepatic  duct,  and  it  is  then  necessary 
to  incise  it  vertically  over  the 
concretion  in  the  same  way  that 
the  common  duct  is  opened,  and 
after  extracting  the  concretion 
the  duct  may  be  drained  or 
sutured. 

This  operation  I  have  per- 
formed successfully,  and  it  has 
also  been  done  by  other  sur- 
geons. 

Case  508  in  my  work.  Dis- 
eases of  the  Gall-bladder  and 
Bile  Ducts,  is  a  description  of 
such  a  case,  in  which  an  im- 
pacted stone  in  the  hepatic  duct 
had  led  to  a  biliary  pulmonary 
fistula  and  was  cured  by  hepati- 
cotomy. 

Hepatico-lithotripsy.  I  f 
there  is  any  difficulty  in  expos- 
ing the  duct  sufficiently  to  incise 
it  with  safety,  it  may  occasion- 
ally be  possible  to  crush  an  im- 
pacted calculus  in  the  hepatic 
duct  and  to  extract  the  frag- 
ments through  an  incision  in  the 
common  duct;  this  operation  I 
have  performed  with  success, 
but  I  must  confess  to  a  prefer- 
ence for  a  clean  incision  and  the 
removal  of  the  concretion  where  that  is  possible. 

Hepaticostomy.  Just  as  the  common  bile  duct  may  become  enor- 
mously dilated  apart  from  the  cystic  duct,  so  the  hepatic  duct  outside 
the  liver  may  be  sufficiently  dilated  to  form  a  distinct  tumour,  which 


Fig.  159.    Cystic  Liver  due  to  Dilata- 
tion OF  THE  Intrahepatic  Bile  Ducts. 
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may  be  treated  by  drainage  as  in  a  case  operated  on  by  Knowsley 
Thornton  in  1888. 

A  case  was  described  by  Leonard  Rogers  in  the  British  Medical  Jour- 
nal, 1903,  vol.  ii,  p.  706,  in  which  a  dilated  hepatic  duct  was  incised  and 
drained  under  the  impression  that  it  was  a  dilated  gall-bladder.  The 
true  condition  was  shown  at  autopsy  to  be  caused  by  an  impacted  gall- 
stone. 

As  shown  by  a  case  of  Nicolaysen's,  such  a  dilatation  of  the  hepatic 
duct  may  occur  apart  from  gall-stone  obstruction.  In  the  case  of 
hepaticostomy  described  by  him  and  proved  post  mortem,  no  obvious 
obstruction  was  found  and  he  considered  the  case  a  congenital  de- 
formity. 

Transhepatic-hepaticostomy.  When  it  is  remembered  that  gall- 
stones may  form  in  any  part  of  the  biliary  apparatus  within  or  outside 
the  liver,  it  is  not  surprising  that  occasionally  the  ducts  within  the  li\-er 
may  become  obstructed  and  lead  to  the  formation  of  a  dilated  intra- 
hepatic duct. 

I  operated  on  such  a  case  in  February,  1891,  the  patient  being  a 
woman,  aged  42,  who  was  jaundiced  and  had  suffered  from  symptoms 
of  gall-stone  obstruction.  On  opening  the  abdomen,  a  cyst  of  the  liver 
was  discovered  and  incised,  nearly  half  a  pint  of  bile-stained  mucus 
and  three  gall-stones  being  removed.  The  cyst  was  packed  with  gauze 
to  arrest  bleeding  and  stitched  to  the  surface.    The  patient  recovered. 

A  case  of  H.  V.  Chapman's  is  recorded  (Abdominal  Operations, 
B.  G.  A.  Moynihan)  in  which  480  c.c.  of  bile-stained  fluid  and  127 
calculi  were  removed  from  such  a  cyst. 

Hepato-duodenostomy.  In  certain  cases  of  obstruction  of  the 
common  duct  from  stricture  or  from  actual  loss  of  substance  due  to 
operation,  in  which  the  cystic  duct  or  gall-bladder  is  not  available  for 
making  the  anastomosis,  it  may  be  desirable  to  unite  the  hepatic  duct 
to  the  duodenum,  an  operation  of  considerable  difficulty. 

In  the  Annals  of  Surgery  for  August,  1905,  p.  90,  is  a  case  reported 
by  Dr.  W.  J.  Mayo,  in  which,  twelve  months  after  a  choledochotomy 
and  cholecystectomy,  an  operation  was  undertaken  for  a  biliary  fistula 
and  the  hepatic  duct  was  fixed  to  the  duodenum. 

The  following  description,  together  with  the  illustration,  is  taken 
from  Dr.  Mayo's  report: — 

'  A  five-inch  incision  was  made  just  internal  to  and  parallel  with  the 
cicatrix  of  the  former  wound.  A  dense  tangle  of  adhesions  was  en- 
countered, involving  transverse  colon,  duodenum,  and  stomach,  on  the 
one  side,  and  the  liver  and  ducts  on  the  other.  By  following  the  re- 
mains of  the  fistulous  track  carefully  and  keeping  close  to  the  liver,  the 
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original  drainage  opening  at  the  site  of  the  cystic  duct  was  discovered. 
The  hepatic  duct  was  dilated  and  easily  admitted  the  tip  of  the  index- 
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Fig.  160.  Hepato-duoden  OSTOMY. 
Duodenum  sutured  to  the  tissues  near 
the  duct.     (Mayo,) 


Fig.  161.  Hepato-duodenostomy. 
Suture  of  the  duct  to  the  duodenum. 
(Mayo,) 


finger  to  the  primary  division.  The  common  duct  was  reduced  by 
cicatricial  contraction  to  a  fibrous  cord,  along  which  could  be  traced  a 
little  stain  of  bile.  During  the 
separation  of  adhesions,  it  was 
noted  that  the  duodenum  over- 
lapped the  remains  of  the  com- 
mon duct  and  formed  one  wall  of 
the  fistulous  track  in  its  deeper 
portion.  The  external  incision 
was  continued  to  the  sternal 
notch  and  the  overlying  liver  helxS 
upwards.  The  duodenum  was 
still  further  mobilized.  The 
hepatic  duct  was  freed  from  its 
attachment  to  the  fistulous  track 
and  from  the  remains  of  the  com- 
mon duct;  the  adhesions  poste- 
riorly were  not  otherwise  dis- 
turbed, and  served  a  very  useful 
purpose.  About  3  inches  from 
the  pylorus  the  duodenum  was 
caught  with  three  catgut  sutures 
and  fastened  firmly  to  the  adhe- 
sions and  scar  tissue  about  the  hepatic  duct,  so  that  it  was  brought  into 


Fig.     162. 


Hepato-duodenostomy. 
(Mayo.) 
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contact  with  the  end  of  the  piece  of  all  the  coats  of  the  hepatic  duct 
At  the  point  of  easy  contact,  an  elliptical  piece  of  all  the  coats  of  the 
duodenum  was  excised  of  about  the  same  diameter  as  the  open  end  of 
the  hepatic  duct,  and  four  or  five  catgut  sutures  were  introduced  from 
the  mucous  side  through  all  the  coats  of  both  duct  and  intestinal  wall 
In  this  way  the  posterior  line  of  the  anastomosis  was  completed.  By 
alternately  placing  a  suture  externally  and  internally  the  sides  were  built 
up  in  a  similar  manner  to  a  two-row  intestinal  anastomosis,  excepting 
that  only  the  inner  row  penetrated  the  duct-wall.     At  the  upper  part 


Fig.  163.  End  of  Common  and  Hepatic  Ducts  sutured  with  Through- 
AND-THROUGH  CuROMic  Catgut.  Dotted  line  shows  where  the  end  of  the 
common  duct  is  enlarged  by  short  longitudinal  incision.     (Mayo.) 


the  few  remaining  sutures  were  all  placed  before  they  were  tied.  The 
duodenum  was  still  further  attached  laterally  and  anteriorly  to  the  scar 
tissue  covering  the  liver  and  ducts  by  catgut  sutures,  making  a  broad 
area  of  attachment.  A  drain  of  rolled  gutta-percha  tissue  was  placed  at 
the  upper  angle  of  the  abdominal  incision  and  another  at  the  lower,  but 
each  at  a  considerable  distance  from  the  anastomotic  suture  line.  The 
abdominal  incision  was  then  closed.  Time  of  operation,  fifty  minutes. 
Patient  made  an  uninterrupted  recovery.  There  was  no  leakage  of  an} 
kind;  drains  were  removed  on  the  sixth  day;  patient  discharged  on  the 
sixteenth  day.  Patient,  re-examined  ten  months  after  the  operation 
(March  22,  1905),  had  gained  31  pounds  in  weight  and  was  in  excellent 
health.' 
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REPAIR  AND  RECONSTRUCTION  OF  THE  HEPATIC 
AND  COMMON  BILE  DUCTS 

Repair  of  the  hepatic  and  common  bile  ducts  may  become  necessary 

because   of   operative   removal    incident   to   resections    for   malignant 

growths,  stricture   following  gall-stone  in-         n.  ^ 

jury,  or  accidental  injury  during  operation. 

The  latter  is  by  far  the  most  coninion  cause 

of   stricture  causing   complete   obstruction. 

The  operations  are  grave  because  of  accom- 
panying jaundice  and  debility  and  the  ex-  K^iom.f^  /#.!   ...ill 

tensive  local  scar  tissue  present.     For  this 

reason  a  two-stage  operation  may  be  advis- 

able  if  the  patient  is  highly  jaundiced.  Ihe 

first    instituting   a    biliary    fistula   and    the 

second  dealing  with  the  reconstruction  of 

the  duct. 

When  reconstruction  is  sought,  the  first 

step  consists  in  identifying  the  renmant^  ni 
duct.      One   seeks   first   the 
gastro-hepatic  omentum  with 
the  foramen  of  Winslow.   If 
this   is  difficult  to  find,  the 
operator  should  follow  along 
under    the    surface    of    the 
liver    and    the    gall-bladder 
sulcus  to  the  transverse  fis- 
sure (Eliot).    Here  the  pul- 
sations of  the  hepatic  artery 
give  one  a  guide  to  the  duct. 
By   cutting  the   scar   tissue 
from  here  along  the  gastro- 
hepatic   ligament   one   finds 
the  distal  end  of  the  duct. 
In    those    cases    where    the 
stricture  is  in  the  pancreatic 
portion  of  the  duct,  the  re- 
sult   of    ulceration,    a    pair 
of  dilating  forceps  may  be 
passed   down   the  duct  and 
the  stricture  devulsed  (Mayo). 
destroyed,  various  procedures  have  been  used.     Where  possible,  direct 


Fig.  164.    'T'  Tube  in  Place.    Duct  ends 
sutured  about  it.     (Mayo.) 

Where,  however,  the  duct  is  completely 
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end-to-end  suture  should  be  used,  in  other  cases  anastomosis  of  the  duct 
to  the  stomach,  duodenum,  or  jejunum  may  be  feasible,  while  in  a  third 
group  some  method  of  plastic  repair  may  be  necessary. 

End-to-end  suture.  The  two  ends  being  found  are  dissected 
free  and  a  few  catgut  through-and-through  sutures  are  placed  so  as  to 
unite  the  duct  ends  posteriorly  (Mayo).  The  open  end  of  the  common 
duct  is  split  along  the  anterior  surface  one-third  of  an  inch,  as  advised 


'^^ 


A  B 

Fig.  165.  A,  Rubber  Tube  in  Place  and  Fastened  by  Chromic  Catglt 
Suture  to  the  Hepatic  Duct.  Anterior  layer  of  chromic  catgut  continueil 
B,  Duodenum  being  sutured  to  enfold  anastomosis,  the  area  later  to  be  covered 
by  omentum.     {Mayo.) 

by  C.  H.  Mayo  (see  Fig.  163).  The  split  in  the  free  border  of  the 
common  duct  increases  its  calibre  to  a  considerable  extent;  it  is  thus 
more  readily  coapted  to  the  dilated  hepatic  duct.  A  *  T  '  tube  of  appro- 
priate size  is  now  introduced,  one  arm  extending  about  i  inch  into 
the  hepatic  duct  to  the  primary  division,  and  the  other  arm,  if  possible, 
through  the  entire  length  of  the  common  duct  until  its  free  end  passes 
into  the  duodenum  (see  Fig.  164).  The  gap  is  closed  about  the  *T' 
tube  with  chromic  catgut  sutures,  the  tube  fastened  with  an  absorbable 
suture  to  the  hepatic  and  common  ducts,  respectively,  and  the  line  of 
union  covered  by  such  omental  and  peritoneal  tissues  as  may  be  ax-ail- 
able  for  the  purpose.  A  few  rubber  tissue  drains  are  appropriately  ar- 
ranged. If  possible  gauze  should  not  be  introduced  in  any  form  doun 
to  the  line  of  union,  as  it  tends  to  the  formation  of  fistulae.     If  neces- 
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sary,  a  piece  of  rubber  tubing  may  be  placed  in  Morison's  pouch  in  the 
right  renal  area  and  carried  out  through  a  stab  wound  in  the  loin.  As 
a  rule,  when  the  *  T '  tube  is  used  for  reconstructions  of  the  common 
duct  it  is  not  removed  for  about  three  weeks,  at  which  time  firm  union 
will  be  established.  After  either  end-to-end  suture  or  suture  of  the 
duct  to  the  stomach  or  gut,  it  is  wise  to  cover  the  area  with  omentum. 
In  either  case  also  the  suture  may  be  made  over  a  tube  (see  Fig.  165). 

PLASTIC  PROCEDURES  AND  THE  RECONSTRUCTION 

OF  DUCTS 

Where  there  is  such  destruction  of  the  duct  that  it  cannot  be  su- 
tured, or  so  much  scar  tissue  present  that  the  duodenum  cannot  be 
mobilized  to  permit  bringing  it  up  to  the  duct,  many  methods  of  re- 
construction have  been  used.  The  first  group  of  these  comprises  pro- 
cedures designed  to  construct  a  duct  from  adjacent  mucous  lined  tissue, 
as  for  instance,  by  the  use  of  the  whole  gall-bladder  (cholecystenteros- 
tomy)  or  the  use  of  parts  of  the  wall  in  making  the  duct,  or  the  use  of 
flaps  of  duodenum  (Walton)  or  stomach  (Kehr)  for  the  same  purpose. 
The  second  group  comprises  those  procedures  designed  to  restore  the 
duct  by  the  use  of  foreign  tissue,  such  as  a  rubber  tube,  or  fascial  tube, 
or  the  two  combined. 

Cholecystenterostomy  can  be  used  but  seldom,  owing  to  the  cystic 
duct  obliteration  which  usually  accompanies  the  condition.  The  use  of 
flaps  of  intestine  is  open  to  the  objection  that  it  favours  subsequent 
cholangitis,  but  it  has  been  used  with  success  (Walton). 

The  credit  for  popularizing  the  use  of  a  rubber  tube  connecting  the 
end  of  the  duct  and  the  gut  belongs  to  Sullivan,  although  it  has  been 
used  by  Vollcker,  Verhoogen,  Kehr,  and  others  in  end-to-end  duct  anas- 
tomosis. Upon  this  as  a  foundation  many  variations  have  developed  in 
technique.  Simple  use  of  the  tube  connecting  the  two  ends  depending 
upon  granulation  tissue  to  surround  the  tube  and  thus  restore  continuity 
is  not  as  satisfactory  as  some  of  the  plastic  procedures  developed  upon 
this  as  a  base. 

In  those  cases  where  the  lower  end  of  the  duct  can  be  found  or  the 
tube  passed  through  the  papilla,  the  duct  may  be  restored  by  suturing 
the  adjacent  peritoneum  around  the  tube  and  covering  it  with  omentum, 
or  a  tube  of  fascia  lata  may  be  used  to  bridge  the  defect  with  or  with- 
out the  rubber  tube.  In  most  cases,  however,  the  rubber  tube  will  be 
found  advisable. 

After  absorption  of  the  holding  sutures  the  tube  passes  into  the  gut 
unless  provision  be  made  for  withdrawing  it  through  the  wound.    This 
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may  be  done  by  using  a  '  T  '  tube  with  the  long  arm  passing  out  through 
the  wound  or  by  attaching  a  silk  ligature  to  the  tube  for  subsequent  use 
in  removal.  The  tube  should  be  left  in  position  for  four  weeks  to  favour 
the  development  of  a  mucous  membrane  lining  before  removal. 

In  9  out  of  1 8  duct  restorations  collected  by  Eliot  it  was  necessan 
to  introduce  the  tube  into  the  duodenum  at  a  site  other  than  the  papilla 
(Sullivan's  operation).  In  this  case  the  danger  of  leakage  or  subse- 
quent cholangitis  is  much  increased.  The  possibility  of  this  is  much 
diminished  if  the  tube  is  carried  into  the  gut  in  an  oblique  manner  and 
the  gut  folded  over  after  the  manner  of  a  Witzel  operation.  It  should 
also  be  remembered  that  the  higher  the  anastomosis  is  made  the  less 
probable  is  the  ascending  infection.  The  tube  should  be  surrounded  by 
peritoneum,  fascia,  or  omentum,  and  project  well  into  the  gut. 

The  results  of  hepatostomy  are  problematical  and  the  condition  of 
the  patient  generally  contra-indicates  complicated  intestinal  exclusions 
recommended  on  theoretical  grounds. 

LUMBAR  OPERATIONS  UPON  THE  BILE  PASSAGES 

Although  cholecystotomy,  cholecystectomy,  and  choledochotomy 
have  all  been  performed  through  a  lumbar  incision  with  success,  yet  this 
route  has  usually  been  adopted  only  when  a  mistake  in  diagnosis  has 
occurred,  such  as  mistaking  a  dilated  gall-bladder  for  a  cystic  kidney, 
or  finding,  when  exposing  a  movable  kidney,  that  the  gall-bladder  is 
distended  owing  to  obstruction  in  the  ducts  and  that  it  can  be  made 
to  project  into  the  lumbar  wound  without  difficulty.  As  routine  pro- 
cedures lumbar  operations  on  the  bile  passages  cannot  be  advised. 

UNION  OF  THE  LIVER  TO  THE  DUODENUM 

This  operation  was  first  suggested  and  put  into  practice  by  Kehr. 
and  has  since  been  advocated  by  Maylard  of  Glasgow  for  cases  of  per- 
manent obstructive  jaundice  incapable  of  relief  otherwise.  The  theory 
on  which  it  is  based  is  that  by  opening  one  or  more  of  the  intrahepatic 
bile  ducts  and  connecting  the  surface  of  the  wounded  liver  to  the  opened 
duodenum,  the  obstruction  to  the  flow  of  bile  into  the  intestine  will  he 
short-circuited. 

So  far  no  success  has  attended  the  few  operations  that  have  hee^ 
done,  nor  does  it  seem  probable  that  the  operation  will  be  likely  to  afford 
sufficient  relief  to  render  it  worth  while  undertaking  so  serious  and 
dangerous  a  procedure. 


CHAPTER  IV 
OPERATIONS  UPON  THE  PANCREAS 

ANATOMICAL  CONSIDERATIONS 

The  greater  part  of  the  pancreas  lies  in  the  epigastrium,  but  a  por- 
tion of  the  body  and  the  tail  extend  into  the  left  hypochondrium,  and 
the  head  may  project  into  the  umbilical  region.  The  organ,  a  long, 
pinkish,   cream-coloured  gland,   stretches  transversely  across  the  pos- 


FiG.  i66.  To  SHOW  THE  Relations  of  the  Pancreas  and  its  Vascular  Supply. 

terior  abdominal  wall,   from  the  concavity  of  the  duodenum  to  the 
lower  and  inner  border  of  the  spleen. 

The  enlarged  right  extremity,  or  *  head,'  extends  downwards  and 
to  the  left,  lying  in  the  concavity  of  the  duodenum  in  contact  with  its 
second  and  third  parts,  and  opposite  to  the  second  and  upper  part  of 
the  third  lumbar  vertebra.  The  short  and  comparatively  narrow  por- 
tion of  the  gland  termed  the  *  neck '  arises  from  the  upper  and  right 
part  of  the  head.    It  runs  upwards  and  to  the  left,  and  after  a  course  of 
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about  one  inch  merges  into  the  *  body/  which  runs  backwards  and  to 
the  left  at  the  level  of  the  first  lumbar  vertebra.  The  pointed  left 
extremity,  or  '  tail/  is  the  least  firmly  attached  portion  of  the  organ. 
It  merges  so  gradually  into  the  body  that  no  sharp  line  of  distinction 
can  be  drawn  between  the  two. 

The  disk-shaped  head  is  separated  from  the  neck  by  a  deep  groove, 
the  *  incisura  pancreatis/  In  this  groove  lie  the  superior  mesenteric 
vessels.  That  portion  of  the  gland  which  lies  to  the  left  of  the  vessels, 
along  the  third  part  of  the  duodenum,  is  termed  the  *  uncinate  process.' 
and  when,  as  happens  occasionally,  it  is  separated  from  the  rest,  it  is 


Fig.  167.    Transverse  Section  of  the  Abdomen  at  the  First  LumAK 
Vertebra.     To  show  the  relations  of  the  pancreas.     (After  Braune.) 

known  as  the  '  lesser  pancreas.'  Above  and  to  the  right,  the  anterior 
aspect  of  the  head  is  in  contact  with  the  commencement  of  the  trans- 
verse colon.  The  lower  part  is  covered  by  peritoneum,  reflected  from 
the  lower  surface  of  the  colon  and  entering  into  the  formation  of  the 
greater  sac.  The  posterior  surface  of  the  head  is  devoid  of  peritoneum, 
and  is  directly  applied  to  the  front  of  the  inferior  vena  cava,  the  left 
renal  vein,  and  the  aorta.  The  common  bile  duct  also  lies  in  a  groo\*e. 
or  canal,  in  this  surface. 

The  body  runs  from  right  to  left,  and  slightly  upwards.  The  ant^ 
rior  surface  is  separated  from  the  stomach  by  the  lesser  sac  of  the 
peritoneum,  the  posterior  wall  of  which  is  intimately  attached  to  it. 
At  the  right  extremity,  where  the  body  joins  the  neck,  there  is  often  a 
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well-marked  prominence,  the  *  omental  tuberosity/  so  called  from  its 
coming  into  contact  with  the  small  omentum  when  the  stomach  is  dis- 
tended. The  posterior  surface  lies  upon  the  aorta,  the  origin  of  the 
superior  mesenteric  artery,  the  pillars  of  the  diaphragm,  the  splenic 
artery  and  vein  (which  run  a  tortuous  course  along  its  upper  border 
in  a  single  channel  or  maybe  two  separate  grooves),  the  left  kidney 
and  renal  vessels,  and  the  left  suprarenal  capsule.  This  surface,  like 
the  posterior  aspect  of  the 
head,  is  devoid  of  a  peritoneal 
covering.  At  the  full  term  of 
pregnancy  the  uterus  rises  and 
comes  into  contact  with  the 
lower  border.  The  middle 
portion  is  covered  by  the 
jejunum.  The  whole  surface 
is  completely  invested  by  peri- 
toneum, derived  from  the  de- 
scending layer  of  the  trans- 
verse mesocolon. 

The  tail  comes  into  contact 
with  the  lower  part  of  the 
inner  surface  of  the  spleen. 

Peritoneal  relations.  The 
transverse  mesocolon  is  at- 
tached to  a  line  running  along 
the  anterior  border  of  the  pan- 
creas from  the  neck  to  the  tail. 
The  anterior  layer  passes  up- 
wards and  backwards,  over  the 
superior  surface,  to  form  the 
posterior  wall  of  the  lesser  sac, 
the  posterior  going  down- 
wards and  backwards  along 
the  inferior  surface  to  form 
the  greater  sac.  At  the  neck,  and  on  the  head,  the  two  sheets  of  peri- 
toneum have  separate  lines  of  attachment  so  that  a  somewhat  variable 
area  is  devoid  of  a  peritoneal  covering  and  is  only  separated  from  the 
colon  by  areolar  tissue.  In  many  cases,  however,  the  transverse  meso- 
colon is  continued  as  far  as  the  hepatic  flexure,  so  tha*  the  head  and 
neck  receive  a  complete  peritoneal  investment.  The  posterior  surface  is 
quite  uncovered  by  peritoneum. 

The  relations  of  the  pancreas  to  the  peritoneum  are  of  the  utmost 


Fig.  i68.  Vertical  Section  of  the 
Body  at  Full  Term.  Showing  the  rela- 
tion of  the  uterus  to  the  pancreas,  a,  Duo- 
denum; B,  Pancreas.     (After  Braiine,) 
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importance,  both  from  a  surgical  and  pathological  point  of  view.  Tne 
retroperitoneal  position  of  the  organ  explains  not  only  the  course  taken 
by  pus  in  some  cases  of  suppurative  pancreatitis,  upwards  to  the 
diaphragm  and  downwards  towards  the  left  iliac  fossa,  but  also  how 
such  collections  may  be  reached  from  the  right  or  left  loin,  especial!} 
the  latter,  by  an  incision  in  the  costo-spinal  angle,  or  from  the  kit  iliac 


Fig.  169.    Diagram  to  show  the  Relations  of  the  Peritoneal  Reflections 

OF  the  Pancreas. 


fossa,  or  between  the  ribs,  when  it  has  travelled  upwards  and  present? 
as  a  subdiaphragmatic  abscess. 

The  fact  that  the  anterior  surface  of  the  pancreas  projects  into  ibe 
lesser  sac  renders  it  easy  to  explain  how  this  cavity  is  invaded  in  inflan:* 
matory  aflfections  or  injury  of  the  gland,  and  from  its  shape  it  i> '^ '^ 
difficult  to  see  how,  when  it  is  filled  with  fluid,  it  is  in  many  instance' 
mistaken  for  a  true  pancreatic  cyst.  The  real  nature  of  this  variety  ^  ■ 
pseudo-cyst  was  demonstrated  many  years  ago  by  Jordan  Lloyd. 

Ducts.  The  pancreas  has  normally  two  ducts  which  open  separaiey 
into  the  duodenum.  The  main  duct,  or  duct  of  Wirsiing,  commences  11^ 
the  tail  by  the  union  of  the  small  tributaries  and  courses  through  i- 
l)()dy  of  the  gland  from  left  to  right.  In  the  neck  it  alters  its  course: 
bending  downwards  and  backwards  to  reach  the  head  of  the  or^ar 
In  the  latter  it  lies  nearer  the  posterior  than  the  anterior  surface,  ar^ 
comes  into  relation  with  the  common  bile  duct,  beside  which  it  runi  ^ 
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the  duodenum.  The  two  ducts  pierce  the  wall  of  the  second  part  of  the 
duodenum  obliquely,  about  3  to  4  inches  below  the  pylorus,  to  open 
into  the  lumen  of  the  gut  by  a  common  orifice,  situated  on  a  papilla-like 


Fig.  171.    Ampulla  of  Vater. 


Fig.  170  The  Pan-  ^^  ^^  ^ 
CREAS.  Drawing  of  \  eL^ ^^Jt.  9^j- 
Specimen  No.  2'j'jy 
R.  C.  S.  Museum. 
Shows  the  separate 
lobules  of  the  pan- 
creas with  their  ducts 
opening  into  the  duct 
of   Wirsung.  "    Fig.  172.    The  Excretory  Ducts  of  the  Pancreas. 

fold  of  the  mucous  membrane  called  the  '  papilla  or  caruncula  major.' 
Above  this  there  is  constantly  found  a  small  fold  of  mucous  membrane, 
which  must  be  raised  in  order  that  the  caruncle  and  its  orifice  may  be 
seen,  and  running  downwards  from  the  caruncle  is  a  small  vertical  fold 
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known  as  the  '  frenum  carunculae  or  plica  longitudinalis/  Shortly 
before  their  termination  the  common  bile  duct  and  pancreatic  duct 
usually  unite  to  form  a  common  channel,  known  as  the  '  ampulla  or 
diverticulum  of  Vater.'  This  is  a  small  oval  or  triangular  cavity  lying 
in  the  wall  of  the  duodenum,  having  its  apex  at  the  duodenal  orifice, 
and  its  base  at  the  openings  of  the  two  ducts.  The  orifice  of  the  common 
bile  duct  in  the  ampulla  is  above  that  of  the  pancreatic  duct,  and  the 
two  are  separated  by  a  small  transverse 
fold  of  mucous  membrane.  The  ampulla 
and  the  terminations  of  the  two  ducts 
are  surrounded  by  a  thin  layer  of  un- 
striped  muscle  fibre,  forming  a  sphincter 
(Oddi). 

The  accessory  duct,  or  duct  of  San- 
torini,  is  always  present,  although  at 
times  it  is  small  or  partly  obliterated, 
especially  in  the  neighbourhood  of  the 
intestine.  The  opening  is  situated  on  a 
small  papilla,  '  the  papilla  or  caruncula 
minor,'  lying  0.75  to  i  inch  above  the 
papilla  major,  on  which  the  ampulla  of 
Vater  or  the  main  duct  opens.  The 
duct  of  Santorini  is  morphologically,  and  in  some  instances  anatomically, 
the  duct  of  the  head  of  the  pancreas.  The  relations  of  the  common  bile 
duct  to  the  head  of  the  pancreas  have  been  described  under  the  surgery 


Fig.  175.     Accessory  Pancreas 
IN  THE  Wall  of  the  Duodenum. 


Fig.  176.  Diagram  to  show  the  Four  Chief  Varieties  in  the  Termina- 
tions OF  the  Bile  and  Pancreatic  Ducts  in  the  Duodenum,  c.d,,  Common 
duct;  /.,  Fossa;  o,,  Oval  orifice;  p.,  Papilla;  p,d.,  Pancreatic  duct;  t/..  Ampulla 
of  Vater. 

of  the  biliary  passages,  p.  266,  but  it  is  necessary  here  to  repeat  the  fact 
that  in  62^  of  cases  the  common  bile  duct  passes  through  the  head  of  the 
pancreas,  whereas  in  the  remaining  38;^  it  only  lies  in  a  deep  groove 
on   its  posterior  surface   (see  Fig.   174). 
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This  is  important  from  the  fact  that  in  625^  of  cases  of  pancreatitis 
jaundice  to  a  greater  or  less  extent  will  be  present  on  account  of  pres- 
sure on  the  common  bile  duct. 

The  varying  terminations  of  the  bile  and  pancreatic  ducts  in  the 
duodenum  have  also  been  referred  to  and  are  shown  in  the  diagrams 
in  Fig.  176. 

EXPLORATORY  OPERATIONS 

As  the  pancreas  occupies  a  central  position  in  the  abdomen  it  may 
be  reached  either  from  the  front  or  from  either  loin  according  to  the 

Occasionally  an  exploration  from 
the    front   may   be   completed  bv 


part  of  the  gland  that  is  affected. 


posterior  drainage,  but  a  priman 
exploration  from  behind  is  rarely 
practised. 

The  pancreas  is  more  readily 
reached  from  the  front  by  using 
the  special  table  shown  in  Fig.  116. 
or  by  arching  the  spine  forward  by 
placing  on  the  table  a  sand-bag  or 
an  air-cushion  behind  the  back  at 
the  liver  level. 

Operation.  The  preparation 
of  the  patient  and  of  the  area  of 
operation,  as  well  as  the  after- 
treatment,  are  the  same  as  those 
described  on  p.  280. 

An  incision  is  made  about  an 
inch  to  the  right  of  the  mid-line 
above  the  umbilicus,  it  being  ex- 
tended if  needful  upwards  to  the 
notch  between  the  ensiform  car- 
tilage and  the  right  costal  margin 
or  downwards  below  the  umbilicus. 
The  right  rectus  is  either  split  or  displaced  outwards  after  dividing  the 
anterior  rectus  sheath.  On  incising  the  posterior  rectus  sheath  and  the 
parietal  peritoneum,  the  pancreas  will  be  seen  above  the  stomach  through 
the  gastro-hepatic  omentum  if  the  patient  suffers  from  gastroptosis, 
otherwise  it  can  only  be  seen  after  displacement  of  viscera. 
Normally  the  pancreas  may  be  approached — 
(a)  Above  the  stomach  by  incising  the  gastro-hepatic  omentum  (see 

Fig.  "^77^  0- 


Fig.  177.  The  Peritoneal  Folds 
IN  Relation  to  the  Pancreas.  The 
arrows  indicate  three  of  the  approaches 
to  the  gland. 
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(b)  Below  the  stomach,  through  the  upper  part  of  the  great  or 
gastro-colic  omentum  (see  Fig.  177,  2). 

(c)  Through  the  transverse  mesocolon  by  raising  the  transverse 
colon  and  great  omentum  (see  Fig.  177,  3). 

(d)  The  anterior  part  of  the  head  of  the  gland  may  be  reached  by 
pushing  the  stomach  upwards  and  inwards  and  dividing  the  peritoneum 
passing  over  the  pancreas  from  the  duodenum. 

(e)  The  posterior  part  of  the  head  of  the  pancreas  may  be  exposed 
by    mobilizing    the    duodenum 
(see  Fig.  178). 

(/)  The  tail  of  the  gland 
may  be  reached  by  raising  the 
stomach,  pressing  downwards 
and  inwards  the  splenic  flexure 
of  the  colon,  and  incising  the 
reflection  of  the  peritoneum 
passing  from  the  colon  to  the 
parietes. 

In  incising  the  peritoneal  re- 
flections, if  possible  a  bloodless 
spot  is  selected,  but  if  a  vessel  in    | 
the  lesser  or  great  omentum  or 
in     the     transverse     mesocolon    1 
should  be  divided,  it  is  immedi-     ; 
ately  ligatured. 

The  chief  dangers  encoun- 
tered in  operating  on  the  pan- 
creas are  haemorrhage  and  the 
escape  of  pancreatic  secretion. 
The  former  may  be  guarded 
against  by  avoiding  as  far  as 
possible  any  obvious  blood- 
vessels, and  in  case  of  their  di- 
vision applying  a  ligature  of  cat- 
gut, which  must  not  be  drawn 
too  tightly  lest  it  cut  through  the 
rather  fragile  tissues.  The  lat- 
ter danger  may  be  guarded 
against  by  avoiding  injury  to  the  main  ducts,  or  in  case  of  injury  hy 
their  careful  repair;  and  in  case  of  incision  into  the  substance  of  the 
pancreas  by  carefully  applying  deep  and  superficial  buried  catgut  su- 
tures by  means  of  a  slender,  round,  half -curved  needle  and  by  suitable 


Fig.  178.  Mobilization  of  the  Duo- 
denum TO  expose  the  Posterior  Surface 
OF  THE  Pancreas.  The  surface  exposed 
is  the  back  of  the  head  of  the  pancreas. 
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drainage:  no  dead  spaces  must  be  left  and  the  sutures  must  not  be 

drawn  too  tightly. 

OPERATIONS  FOR  INJURY 

Gunshot  or  stab  wounds. 
Operation  must  be  undertaken  as 
speedily  as  possible.  All  bleeding 
points  must  be  taken  up  and  ligatured, 
rents  in  other  organs  must  be  sought 
for  and  repaired,  and  any  laceration  of 
the  pancreas  must  be  carefully  cleansed 
and  sutured  by  deep  and  superficial  su- 
tures. If  needful,  part  of  the  pancreas 
may  be  resected  if  much  lacerated,  es- 
pecially if  near  the  tail  of  the  gland: 
but  care  must  be  taken  to  avoid  the 
main  duct,  the  superior  mesenteric  ar- 
tery, and  the  portal  vein.  Extensive 
disorganization  of  the  gland  can  only 
be  treated  by  gauze  tampons  and  drain- 
age. 

Results.  Of  twenty-one  cases  of 
injury  of  the  pancreas  due  to  gunshot 
wounds  fifteen  were  operated  on  and 
nine  recovered;  all  but  one  not  oper- 
ated on  died. 

After  injury  from  stab  wound,  di- 
rect treatment,  with  careful  suture  of 
the  wound  in  the  pancreas,  has  been 
very  successful. 

Injury  without  external 
wound.  Operation.  Delay  will  usu- 
ally occur,  as  a  diagnosis  cannot  al- 
ways be  made  immediately;  but  as 
soon  as  signs  of  haemorrhage  or  of  in- 
flammation manifest  themselves  an  ex- 
ploration will  be  advisable. 

Results.  In  a  case  reported  by 
Randall,  operation  six  hours  after  the 
accident  was  followed  by  recovery. 
Gar  re  (Beitrage  sur  klin.  Chir,,  June, 
1905)  reports  a  case  in  which  a  total 


Fig.  179.  Laceration  of  the 
Pancreas  unaccompanied  by  any 
OTHER  Injury.  The  accident  was 
a  crush  between  two  vans,  and  on 
admission  to  hospital  the  patient 
only  complained  of  slight  pain 
in  the  epigastrium.  Twenty-four 
hours  later  he  became  collapsed, 
but  recovered.  Subsequently  he 
vomited,  became  seriously  col^ 
lapsed,  and  died  three  days  after 
the  receipt  of  the  injury.  At  the 
autopsy  a  rupture  of  the  pancreas 
dividing  it  into  two  nearly  equal 
portions  was  found.  There  was 
fat  necrosis  in  the  neighbourhood, 
but  no  injury  of  the  duodenum, 
liver,  spleen,  kidneys,  or  other 
abdominal  viscera. 
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transverse  rupture  of  the  pancreas  was  treated  successfully  by  careful 
suture  and  drainage.  The  late  Prof,  von  Mikulicz  (Annals  of  Surgery, 
July,  1903)  reported  45  cases  of  pancreatic  injury,  21  penetrating,  24 
subcutaneous.  Of  the  21  penetrating  wounds,  12  were  gunshot  and  9 
stab  wounds.  Five  of  the  12  gunshot  wounds  were  operated  on  and  3 
recovered.  Of  the  7  not  operated  on  all  died.  In  7  of  the  9  stab 
wounds  the  pancreas  was  partly  prolapsed;  all  were  operated  on  and 
recovered.  Of  2  that  were  not  prolapsed,  i  recovered.  Of  the  24 
subcutaneous  injuries,  13  not  operated  on  died,  but  of  the  11  operated 
on,  7  recovered. 

OPERATION  FOR  ACUTE  PANCREATITIS 

An  early  exploration  from  the  front  through  the  middle  line  above 
the  umbilicus  or  from  behind  through  the  left  costo-vertebral  angle  is 
indicated,  in  order,  if  possible,  to  relieve  tension,  to  evacuate  septic 
material,  to  secure  free  drainage,  and  to  arrest  the  haemorrhage,  which 
leads  to  disintegration  and  necrosis  of  the  pancreas.  Even  if  no  pus 
be  found  no  harm  should  accrue  from  such  an  exploration,  which  can 
be  made  in  a  few  minutes.  After  establishing  the  diagnosis  by  abdom- 
inal section,  a  posterior  incision  in  the  left  costo-vertebral  angle  will 
sometimes  enable  the  diseased  organ  to  be  very  freely  drained  for  the 
evacuation  of  pus  and  gangrenous  material  without  risk  to  the  general 
peritoneal  cavity  and  with  little  danger  of  retained  septic  matter,  as  the 
drainage  will  be  a  dependent  one.  If,  however,  the  inflammatory  col- 
lection of  the  tensely  distended  and  inflamed  gland  be  incised  from  the 
front,  as  is  generally  advisable,  gauze  packing  and  gauze  drainage  may 
usually  be  relied  on  to  prevent  general  infection  of  the  peritoneum. 

If  there  be  signs  of  an  obstructed  common  bile  duct,  the  gall-bladder 
should  be  drained,  and  if  gall-stones  be  discovered  they  should  be 
removed,  if  this  can  be  done  without  seriously  adding  to  the  length  of 
the  operation  or  imperilling  life  by  adding  to  the  shock;  otherwise  they 
may  be  left  and  removed  on  a  subsequent  occasion  if  free  drainage  of 
the  bile  passages  can  be  secured. 

After-treatment.  The  after-treatment  will  be  chiefly  directed  to 
combating  shock  and  keeping  up  the  strength  until  the  mat  cries  morbi, 
both  local  and  general,  can  be  thrown  off. 

Results.  Out  of  six  cases  of  acute  pancreatitis  under  my  care, 
operation  was  performed  on  four,  of  which  two  recovered.  Of  two 
cases  where  operation  was  not  consented  to,  and  where  medical  treatment 
alone  was  carried  out,  death  occurred  in  the  first  case  on  the  third  day 
and  in  the  second  case  after  a  week's  illness,  attended  in  both  with  great 
pain  and  incessant  vomiting. 
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OPERATION  FOR  SUBACUTE  PANCREATITIS 

The  subacute  form  of  pancreatitis  is  more  amenable  to  treatment, 
as  the  indications  are  so  much  more  definite  and  there  is  more  time  for 
careful  consideration. 

Operation.  A  median  incision  above  the  umbilicus  will  enable 
the  operator  to  palpate  the  pancreas  and  to  locate  any  incipient  collec- 
tion of  pus,  which,  if  practicable,  should  then  be  evacuated  by  a  posterior 
incision  in  the  left  or  right  loin  or  in  the  costo- vertebral  angle.  If  the 
posterior  incision  be  thought  impracticable,  the  collection  of  pus  may 
be  removed  by  aspiration  and  the  cavity  opened  and  packed  with  gauze, 
which  may  be  brought  forwards  through  a  large  rubber  tube,  which 
procedure  will,  in  the  course  of  from  twenty-four  to  forty-eight  hours. 


■<">^  \ 


Fig.  i8o.    Abscess  of  the  Pancreas. 

establish  a  track  isolated  from  the  general  peritoneal  cavity.  It  i? 
important  in  these  cases  to  see  that  the  cause  is  removed,  if  that  be 
possible — for  instance,  gall-stones  or  pancreatic  calculi — so  that  if  re- 
covery occurs  there  may  be  no  fear  of  relapse. 

Results.  Out  of  nine  cases  of  abscess  of  the  pancreas  under  my 
care,  seven  were  operated  on,  with  recovery  from  operation  in  six, 
though  in  one  of  the  cases  the  relief  was  only  for  a  few  weeks  and  in 
another  for  a  few  months. 

In  abscess  of  the  pancreas,  which  usually  assumes  the  form  of  sub- 
acute pancreatitis,  the  suppurating  process  is  limited  by  a  pouring  out 
of  lymph,  so  that,  should  the  patient  survive  the  initial  more  acute  stage, 
and  discovery  of  the  pus-containing  cavity  be  made,  the  condition  i? 
one  decidedly  amenable  to  treatment  by  drainage.  In  one  of  my  cases 
an  abscess  formed  and  was  opened  in  the  right  loin  of  a  young  man. 
aged  twenty-four  years.  It  had  been  mistaken  for  a  perirenal  absces>, 
yet  the  kidney  was  quite  healthy  and  the  grumous  pus  had  come  from 
the  pancreas  and  passed  behind  the  peritoneum  covering  the  second  part 
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of  the  duodenum.  The  patient  recovered  completely.  In  another  case 
an  abscess  was  opened  in  the  left  iliac  region  that  had  apparently  started 
from  the  body  of  the  pancreas  and  which  had  burrowed  in  the  same  way 
behind  the  peritoneum.  The  patient  recovered  from  the  operation,  but 
developed  trouble  in  the  left  side  of  the  thorax  and  died  suddenly  several 
weeks  later.  In  one  case  the  abscess  was  subphrenic.  In  another,  where 
the  symptoms  were  rather  acute  and  the  patient  was  extremely  ill,  pus 
was  discovered  between  the  liver  and  the  stomach,  and  although  drain- 
age was  apparently  complete,  the  patient  succumbed  in  a  few  days  to 
exhaustion  due  to  the  septic  process  that  had  been  initiated  before  the 
abscess  was  opened.  In  the  other  two  of  my  cases,  the  sequence  of 
suppurative  catarrh,  abscesses  of  the  pancreas  were  successfully  drained 
through  a  tube  in  the  common  bile  duct  after  removing  the  gall-stones 
which  had  obstructed  Wirsung's  duct.  In  one  of  these  cases  the  patient, 
a  woman  aged  seventy-two  years,  recovered  completely.  The  other,  a 
man  aged  forty  years,  recovered  from  the  operation,  but  three  months 
afterwards  died  from  exhaustion,  and  at  the  necropsy  the  empty  abscess 
cavity  was  discovered  in  the  head  of  the  pancreas,  the  rest  of  the  gland 
being  affected  with  chronic  interstitial  inflammation. 

A  search  through  literature  reveals  a  considerable  number  of  pyaemic 
abscesses  of  the  pancreas,  but  those  resulting  from  subacute  pancreatitis 
have  been  rarely  recorded.  Besides  seven  operations  for  abscess  of  the 
pancreas  with  two  deaths  above  referred  to,  there  have  been  seven  others 
recorded  with  three  deaths.  Thus,  of  fourteen  cases  five  died,  giving 
a  mortality  of  35.6^. 

OPERATION  FOR  PANCREATIC  LITHIASIS 
(PANCREO-LITHOTOMY) 

Pancreatic  calculi  are  so  rare  that  Oser,  in  1903,  could  only  find 
seventy  recorded  cases.  The  calcareous  composition  of  pancreatic  calculi 
renders  them  opaque  to  the  X-rays  and  affords  a  means  of  differential 
diagnosis  between  them  and  gall-stones.  This  fact  I  had  the  honour 
of  first  pointing  out  in  1904.  The  accompanying  X-ray  photograph 
shows  the  comparison  (see  Fig.  182). 

Operation.  An  incision  3  to  4  inches  long,  i  inch  to  the  right  of 
the  middle  line,  will  be  found  the  most  convenient,  as  the  fibres  of  the 
right  rectus  can  be  split  and  the  incision  lengthened  upwards  and  down- 
wards without  unnecessarily  weakening  the  abdominal  wall.  A  sand- 
bag under  the  lumbar  spine  will  bring  the  gland  several  inches  nearer 
the  surface. 

If  the  opening  of  the  duct  of  Wirsung  has  to  be  explored,  the  second 
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o?er-\t:oxs  l?ox  the  paxcre.\s 


part  cf  the  corccrjn:  iray  be  Excised  and  the  papilla  ccminion  to  the 
tile  duct  aixi  p^arjcrearic  c:xt  laid  open,  when  the  edges  of  the  opened 
d:^"erricu!!ur::  c  f  \  a:er  can  be  seized  \i"ith  small  catch-forceps  and  drawn 
t?  the  surface:  a  j:r:cie  cr  ni:e  f creeps  can  then  be  readfly  passed  intc 
Wirsung's  d-jct  ai^i  any  ccccreticn  renxrved. 

If  the  ca!cn!i  be  m:re  deer'y  placed  in  the  dncts,  the  pancreas  may 
be  expcsed  eiu:er  thrcngh  the  ga5tT»hepatic  cmentum  by  drawing  the 
stcinach  dc\\-n'i\ards,  cr  by  lifting  the  str-mach  it  may  be  reached  through 
an  opening  in  the  cn:enttnn :  cr  !:y  raising  the  o:I:«n  it  may  be  approachel 
by  a  slit  in  the  transverse  inescczl.n-     By  peeling  the  dnodenum  frcm 


FzG,  iSi.     LVvAiNc  f£:m  a  simple  Fig.  1S2.     Skiagram  of  the  prH"!- 

Ph:T'>^2a?h     of     GAL:.-sr-Ni:<     axd  ors  Photcgraph.     Showing  that  the 

Fanciieatic    C\LCvi.i    kfm:vzi-    fk*:m  pancreatic  calculi   are   opaque  to  the 

ONE  Pat:£Xt  ev  the  Avth:r.  X-rays. 

the  rarietes  the  lack  ef  the  pancreas  may  be  readfly  reached.  The 
calculi  n:ay  re  then  cut  d.wn  en  and  extracted  by  a  scoop  or  forceps 
Any  ':!eti::'g  n:u>t  le  arrested  by  ligatures.  The  duct  can  be  suturec 
and  the  inc:?i':n  in  the  si'and  n:u5t  be  brought  together  bv  buried  su- 
tures.  the  perit.nea!  cjverini:  Ix^ing  ccapted  by  a  continuous  suture.  Ii 
leakaire  le  feared,  a  gauze  drain  n:ay  be  applied:  but  the  position  may  be 
difhcult  f'.r  this,  and  if  it  has  tc  be  done  the  gauze  must  be  surrounded 
by  a  ru'//er  drainage  tu:e  and  Ircught  through  it  to  the  surface.  In  ir.y 
case  of  far:cre*>Ii:h:t'.n:y  referred  to  below,  the  closure  of  the  gland 
was  so  secure  as  net  to  require  g^^iaze  packing,  and  the  result  juslifed 
its  not  Leing  used.  When  the  duodenum  has  been  opened  it  must  be 
closed  in  the  usual  way  by  a  muco-muscular  and  serous  suture,  the  lat- 
ter leing  of  fine  celluloid  thread.  The  incised  papilla  need  not  be 
sutured. 

If  a  calculus  be  felt  in  the  head  of  the  gland,  but  not  in  the  duct  of 
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Wirsung,  it  may  be  reached  by  incising  the  peritoneum  over  the  duo- 
denum and  separating  it  gently  from  the  head  of  the  pancreas,  or  if  more 
deeply  placed  near  the  back  of  the  gland  the  reflection  of  peritoneum 
from  the  duodenum  to  the  abdominal  wall  may  be  incised  and  the  duo- 
denum may  then  be  displaced  inwards,  when  the  back  of  the  pancreas 
will  be  exposed,  and,  if  thought  advisable,  it  may  be  incised  and  treated 
as  in  the  incision  from  the  front. 

Results.  In  a  case  which  came  under  my  care  on  February  13, 
1903,  four  calculi  were  removed  from  a  woman  aged  fifty-seven,  one 
from  the  duct  of  Santorini,  or  one  of  its  branches,  by  direct  incision  into 
the  pancreas  close  to  the  common  duct,  the  opening  being  afterwards 
closed  by  deep  and  by  peritoneal  sutures;  the  second  and  third  stones 
were  reached  through  an  incision  in  the  duodenum  by  laying  open  the 
papilla,  when  by  means  of  fine  forceps  a  calculus  was  removed  out  of 
Wirsung's  duct,  along  which  a  probe  was  afterwards  passed  for  2 
inches,  and  a  fourth  concretion  was  removed  by  direct  pancreatotomy 
from  the  middle  of  the  duct  of  Wirsung,  the  stone  being  reached  by 
incising  the  gastro-hepatic  omentum,  drawing  the  stomach  downwards, 
incising  the  pancreas  freely,  and  opening  the  duct  directly  on  to  the 
stone,  which  was  of  the  size  of  a  small  bean.  The  duct  was  then  closed 
with  catgut,  the  wound  in  the  body  of  the  pancreas  being  sutured  so  as 
to  leave  no  dead  space  and  the  peritoneal  wounds  being  closed  without 
direct  drainage.  The  right  kidney  pouch  was  then  drained,  as  some 
infected  bile  had  escaped.  Recovery  was  ultimately  complete.  This  is, 
apparently,  the  first  case  in  which  either  the  duct  of  Wirsung  or  the 
duct  of  Santorini  has  been  deliberately  opened  and,  after  the  removal 
of  a  calculus,  closed  by  a  suture. 

A  very  exhaustive  search  through  English  and  foreign  literature  has 
only  resulted  in  the  discovery  of  five  operations  for  pancreatic  calculi. 
Mr.  A.  Pearce  Gould's  case,  operated  on  March  3,  1896,  died  on  the 
twelfth  day  from  exhaustion.  In  Dr.  Dalziel's  case  a  stone  of  the  size 
of  a  very  large  pea  was  removed  from  the  pancreatic  duct  through  an 
incision  in  the  duodenum,  the  opening  in  the  duct  being  stitched  to  the 
wound  in  the  posterior  wall  of  the  duodenum.  As  the  bile  duct  was 
clear  there  was  no  jaundice.  A  good  recovery  followed.  In  Mr.  B.  G. 
A.  Moynihan's  case  a  pancreatic  stone  was  removed  from  the  ampulla 
of  Vater  through  an  incision  in  the  duodenum,  and  the  patient  recov- 
ered. In  Dr.  L.  W.  Allen's  case  two  calculi  were  removed  from  a  cyst 
between  the  lesser  curvature  of  the  stomach  and  the  liver.  The  patient 
died  on  the  fifth  day  after  operation. 
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OPERATION  FOR  PANCREATIC  CYSTS 

Cysts  of  the  pancreas  may  be  divided  into  false  and  true.  The  fal-t 
or  pseudo-cysts  may  be  due  to  a  distension  of  the  lesser  peritoneal  >ac. 
or  to  a  localized  collection  of  fluid  in  the  neighbourhood  of  the  pancreav 

True  cysts  may  be  due  to  retention  from  various  causes,  to  parajiitK 
disease — eg,  hydatids — to  new  growths,  as  in  proliferation  cysts,  anJ 
to  haemorrhage.  A  few  cases  of  congenital  cystic  disease  have  been 
recorded. 

The  physical  signs  of  cysts  of  the  pancreas  are  by  no  means  constant 
A  consideration  of  the  peritoneal  reflections  from  the  pancreas  on  to  the 
viscera,  and  how  they  influence  the  ultimate  position  and  relations  of  the 
pancreatic  cysts,  will  render  the  reason  for  this  clear. 

The  explanation  of  these  variations,  which  may,  and  often  do,  le^^^ 
to  difficulties  in  diagnosis,  is  an  anatomical  one,  and  depetids  on  the  site 
of  the  origin  of  the  cyst,  which  in  making  its  way  to  the  surface  p^oce€d^ 
in  the  line  of  least  resistance,  and  is  thus  influenced  by  the  reflectiLr- 
of  the  peritoneum  and  the  arrangement  of  the  viscera  overlying  the 
gland. 

Fig.  185  shows  the  position  of  a  number  of  cysts  of  the  pancrea- 
upon  which  I  have  personally  operated,  and  illustrates  the  great  varie:} 
in  the  clinical  characters. 

Aspiration  and  other  forms  of  tapping  are  inadequate  and  ineffectual 
methods,  which  are  attended  with  more  danger  than  is  the  operatior 
of  incision  and  drainage.  They  are,  therefore,  not  to  be  recommended, 
even  for  diagnostic  purposes.  Occasionally  complete  extirpation  of  the 
cyst  may  be  performed,  as  in  a  case  that  came  under  my  care,  where 
the  tumour  returned  a  few  months  after  it  had  been  apparently  success- 
fully treated  by  drainage ;  but  the  greater  difficulty  in  performing  exci- 
sion, its  impracticability  in  certain  cases,  and  the  greater  mortality  at- 
tending it,  as  compared  with  the  operation  of  incision  and  drainaj^e. 
make  it  quite  clear  that  drainage  should  always  have  a  fair  trial  unles? 
the  circumstances  prove  to  be  very  exceptional,  as,  for  instance,  in  the 
case  of  a  cyst  of  the  tail  of  the  pancreas,  or  in  the  case  of  a  pedunculated 
cyst. 

As  to  the  situation  for  drainage,  that  will  depend  on  circumstance> 
The  tumour  will  usually  be  attacked  most  readily  from  the  front  at 
a  point  where  it  very  nearly  reaches  the  surface.  Occasionally,  however, 
it  may  be  drained  from  the  loin. 

Fistula  does  not,  as  a  rule,  follow  the  drainage  of  pancreatic  cyst.-. 
but  in  some  cases  a  small  fistula  may  persist  and  may  go  on  for  }'cars 
without  hurt  to  the  patient  and  with  very  little  discomfort 
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The  following  is  a  description  of  the  operation  usually  performed: 
An  incision  is  made  through  the  parietes  opposite  the  most  prominent 
part  of  the  cyst.  When  the  peritoneum  is  opened,  the  finger  can  be 
employed  to  ascertain  the  relations  of  the  cyst  and  its  attachments.  If 
the  stomach  be  in  front  of  the  cyst,  it  will  be  better  to  displace  that  viscus 
upwards  and  to  make  a  slit  through  the  great  omentum  in  order  to 
expose  the  cyst- wall;  if  the  colon  be  in  front,  it  may  be  displaced  down- 
wards. But  no  rule  can  be  formulated,  as  the  cyst  must  be  reached 
in  the  most  convenient  way,  and  that  can  be  ascertained  only  when 
the  abdomen  is  open.  By  means  of  an  aspirator  the  fluid  is  then  drawn 
off,  and  an  opening  made  in  the  cyst  sufficiently  large  to  allow  of  a 
drainage  tube  being  inserted. 
The  tube  may  then  be  fixed  to 
the  margin  of  the  incision  in 
the  cyst  by  a  single  catgut  su- 
ture, and  if  the  opening  into 
the  cyst  be  surrounded  by  a 
purse-string  suture,  which  can 
be  tightened  around  the  tube, 
all  fear  of  leakage  from  the 
cyst  into  the  peritoneal  cavity 
is  avoided.  Any  vessels 
coursing  over  the  cyst  must 
be  avoided,  but  should  an  ar- 
tery or  vein  be  pricked,  it 
must  be  caught  between  pres- 
sure-forceps and  ligatured. 

The  edge  of  the  cyst  may 
then  be  fixed  to  the  aponeurosis  by  three  or  four  sutures,  but  it  is  better 
not  to  attach  it  to  the  skin.  The  abdomen  is  then  closed,  and  if  the  tube 
be  sufficiently  long  it  will  readily  drain  into  a  bottle  containing  some 
antiseptic  fluid.  If,  on  exploration,  the  cyst  be  found  to  have  a  narrow 
attachment  to  the  pancreas  and  the  adhesions  are  not  too  extensive,  it 
may  possibly  be  shelled  out,  or  the  pedicle  may  be  ligatured,  but  this  is 
rarely  feasible. 

Some  surgeons  have  suggested  the  desirability  of  fixing  the  cyst  to 
the  surface  and  only  opening  it  after  a  few  days,  when  adhesions  have 
been  formed,  but  this  operation  d  deux  temps  seems  to  be  quite  unneces- 
sary. 

Results.  In  the  cases  that  have  come  under  my  personal  observa- 
tion, one  cyst  was  enucleated,  recovery  following;  drainage  was  carried 
out  in  ten  cases  of  true  cyst,  recovery  following  in  nine;  whereas  of  two 
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Fig.  183.  Pseudo-cyst  of  the  Pancreas 
DUE  TO  Effusion  in  the  Lesser  Sac  of  the 
Peritoneum. 
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pseudo-cysts,  one  due  to  traumatic  haemorrhagic  pancreatitis  and  (t 
other  to  necrotic  pancreatitis,  one  recovered. 

Of  the  1 60  cases  of  operation  recorded  by  others,  there  were  i; 
recoveries ;  in  4  cases  the  ultimate  issue  was  doubtful ;  in  8  out  of  tr 
140  reported  recoveries  after  operation  the  patients  died  subsequen*^ 


Fig.  1 84.     Cysts  of  the  Pancreas  advancing  towards  the  Sckface  b\ 

Different  Routes. 


— I  from  dial>etes  four  months  later,  i  from  haemorrhage  one  ar^ 
half  years  later,  i  from  concomitant  peritonitis  seven  weeks  later, 
from  a  zynuitic  fever  a  few  weeks  later,  and  4  from  causes  not  st^: 
a  few  weeks  later.  Death  is  recorded  as  the  result  of  operation  in  - 
cases.  In  5  of  these  the  cause  oi  death  and  the  time  after  operation  o 
not  given.  One  patient  died  in  collapse,  I  died  before  operation  c  v 
be  completed  (the  next  day),  i  died  from  'ileus,'  i  died  eighteen  c'i 
after  operation   (cause  not  stated).  2  died  from  shock,   i  died  fr 
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Fig.  185.  Diagram  of  Various  Pancreatic  Cysts  that  have  come  under 
THE  Observation  of  the  Author  and  which  illustrate  the  Simulation  of 
OTHER  Tumours. 


gangrene  of  the  pancreas,  and  8  died  from  peritonitis.  Of  these  latter, 
I  died  at  an  interval  not  stated,  i  after  ninety-six  hours,  i  after  six  days, 
I  after  an  exploratory  incision,  2  after  two  days,  i  on  the  eighth  day, 
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and  I  on  the  second  day.  In  138  cases  incision  and  drainage  were  per- 
formed, with  16  deaths,  equal  to  a  mortality  of  ii.6j^.  In  15  excision 
was  performed,  with  3  deaths,  equal  to  a  mortality  of  20j^.  In  7  partial 
excision  was  done,  with  i  death,  equal  to  a  mortality  of  14.35^. 

Although  larger  numbers  have  been  reported  by  others,  the  abo\t 
figures  are  as  nearly  correct  as  possible,  for  on  verifying  the  records 
sometimes  the  same  case  had  been  reported  twice,  in  others  wrong  date? 
had  been  given,  and  in  a  few  the  details  were  so  meagre  that  the  nature 
of  the  operation  was  not  given.  The  evidence  is  clearly  in  favour  01 
drainage,  but  the  mortality  should  certainly  be  reduced  by  one-half. 

Hydatid  cysts  must  be  treated  by  drainage  and  evacuation  ot  the 
daughter  cysts,  and  on  no  account  must  excision  of  the  cyst-wall  be 
attempted,  though  in  some  cases  it  may  be  possible  to  completely  evaco- 
ate  the  endocyst  and  thus  to  expedite  recovery. 

OPERATION  FOR  GROWTH  IN  THE  PANCREAS 

Tumours  of  the  pancreas  are  usually  of  a  malignant  nature. 

Operation.  Surgical  treatment  is  not  very  hopeful,  and  has  usually 
been  undertaken  under  the  idea  that  the  cause  of  the  jaundice  migl»^ 
be  a  removable  one,  or  that  drainage  of  the  bile  ducts  might  afford 
relief,  but  if  the  disease  has  involved  the  head  of  the  pancreas  it  ij 
hopeless,  however  treated. 

Operation  may  be  radical  or  palliative.  Ruggi,  of  Bologna,  removed 
through  the  loin  a  cancer  of  the  pancreas  weighing  23  ounces.  It  ^^^^ 
probably  growing  from  the  tail  of  the  gland.  Complete  recovery  tol- 
lovved  and  the  patient  was  well  for  three  months,  after  which  secondan 
disease  developed  and  the  patient  died  at  the  end  of  six  months.  Proter 
sor  Ruggi  himself  has  kindly  furnished  these  details.  Billroth,  in  iSo^- 
removed  the  whole  pancreas  and  the  patient  recovered.  Cades's  wa> 
the  third  successful  case,  in  1895,  a  tumour  of  the  tail  of  the  pancrea? 
of  the  size  of  a  child's  head  being  removed.  Terrier,  in  1892,  removed 
a  tumour  weighing  5  pounds,  but  lost  his  patient.  Frankc,  in  iQO^; 
removed  the  whole  of  the  pancreas  with  recovery  of  the  patient.  Oi 
sixteen  operations  for  removal  of  solid  tumours  of  the  pancreas,  eigh^ 
recovered ;  which,  considering  the  difficulty  of  the  operation  and  the 
depth  of  the  organ  to  be  operated  on,  is  better  than  one  would  ha^■e 
expected.  Successful  pancreatectomies,  it  will  be  seen,  are  exceptiora. 
and  are  feasible  only  where  the  growth  is  not  involving  the  head  of  :n^ 
gland ;  they,  however,  clearly  demonstrate  that  a  tumour  of  the  body  ^^ 
of  the  tail  of  the  pancreas  may  be  removed  with  a  chance  of  recover}, 
and  should  the  disease  be  primary,  and  no  secondary  growth  or  glandula' 
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involvement  have  occurred,  considerable  prolongation  of  life  is  quite 
possible. 

Desjardins  (Rev,  de  Chirurgie,  June  10,  1907)  advocates  the  more 
frequent  performance  of  pancreatectomy,  and  has  proposed  an  opera- 
tion which  involves  complete  excision  of  the  duodenum,  partial  excision 


Fig.  186.  Cancer  of  the  Head  of  the  Pancreas.  Drawing  of  Specimen 
No.  1414,  St.  Thomas's  Museum.  Showing  dilatation  of  the  bile  ducts,  gall- 
bladder, and  Wirsung's  duct. 

of  the  pancreas,  cholecyst enterostomy,  and  gastro-enterostomy.  The 
illustrations  are  admirable,  and  if  the  operation  of  complete  pancreatec- 
tomy should  ever  be  considered  justifiable,  this  method  proposed  by 
Desjardins  would  seem  to  commend  itself  as  being  mechanically  pos- 
sible. 
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CHAPTER  I 
CRANIO-CEREBRAL  TOPOGRAPHY 

The  surgeon  who  is  called  upon  to  carry  out  operations  on  the  skull 
and  brain  must  possess  an  accurate  knowledge  of  the  anatomy  of  the 
parts  involved.  Added  to  this,  he  must  have  at  his  command  some 
simple  method  of  depicting  on  the  surface  of  the  skull  the  more  impor- 
tant structures. 

The  more  complicated  systems  of  cranio-cerebral  topography  are  of 
little  practical  value  to  the  surgeon.  Simplicity  is  essential,  and  the 
following  outline  will  be  found  to  furnish  an  adequate  practical  guide. 

Firstly,  the  skull  can  be  divided  into  two  lateral  halves  by  the  surface- 
marking  of  the  superior  longitudinal  venous  sinus. 

The  superior  longitudinal  sinus.  This  sinus  originates  at  the 
crista  galli  and,  passing  backwards  along  the  attached  margin  of  the 
falx  cerebri,  terminates  at  the  internal  occipital  protuberance.  It  may 
be  represented  by  a  line  drawn  from  the  base  of  the  nose  (the  nasion), 
over  the  vertex  of  the  skull,  to  the  external  occipital  protuberance  (the 
inion) — this  line  corresponding  in  its  course  to  the  occasionally  persistent 
metopic  suture  between  the  two  halves  of  the  frontal  bone,  to  the  sagittal 
suture  between  the  parietal  bones,  and  to  the  middle  line  of  the  upper 
or  tabular  portion  of  the  occipital  bone. 

Secondly,  each  lateral  half  of  the  skull  can  be  subdivided  into  supra- 
and  infratentorial  regions  by  a  line  which  marks  the  external  attach- 
ment of  the  tentorium  cerebelli ;  in  other  words,  by  the  line  of  the  lateral 
sinus. 

The  lateral  sinus.  This  sinus  is  represented  by  a  line  presenting 
a  slight  upward  convexity,  which  is  drawn  from  the  external  occipital 
protuberance  to  the  upper  and  posterior  part  of  the  mastoid  process  of 
the  temporal  bone. 

The  infratentorial  region.  The  cerebellum  lies  wholly  beneath 
the  tentorium  cerebelli,  and  it  is  obvious  that,  in  operations  carried  out 
over  this  portion  of  the  brain,  the  surgeon  is  limited  in  his  field  of  ex- 
posure, above  by  the  line  of  the  lateral  sinus,  and  on  either  side  by  the 
posterior  border  of  the  mastoid  process.  The  division  between  the 
halves  of  the  cerebellum  may  be  represented  by  a  line  drawn  vertically 
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Fig.  187.  Cranto-cerebral  Topography,  i,  The  nasion;  2,  The  inion:  5- 
The  mid-point  between  nasion  and  inion ;  4,  The  Rolandic  fissure;  5.  The  •^'-'r'^" 
rior  temporal  crest;  6,  Tlie  inferior  temporal  crest;  7,  The  Sylvian  point;  8.  T^ 
anterior  horizontal  limb  of  the  Sylvian  fissure;  9,  The  vertical  limb  of  '^ 
Sylvian  fissure;  10,  The  posterior  horizontal  limb  of  the  Sylvian  fissure;  i* 
The  parietal  prominence;  12,  The  malar  tubercle;  13,  The  lambda;  14,  The  f''' 
temporo-sphcnoidal  sulcus;  15,  The  external  parieto-occipital  sulcus;  16.  ^H' 
lateral  sinus;  17,  \j,  17,  The  level  of  the  base  of  the  cerebrum;  18,  The  extent' 
auditory  meatus;  19,  19,  Reid's  base  line.  (Reproduced,  by  the  permission  "^ 
Mr.  H.  K,  Lewis,  from  the  author's  work  on  'Landmarks  and  Sttrface-^f'^''' 
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Fig.  i88.  Cranio-cerebral  Topography,  i,  i,  Reid's  base  line;  2,  2,  A  line 
parallel  to  the  above  at  the  level  of  the  supra-orbital  margin;  3,  The  middle 
meningeal  artery;  4,  The  anterior  branch;  5,  5,  5,  The  three  sites  for  trephining; 
6,  The  posterior  branch;  7,  The  site  for  trephining;  8,  The  point  for  trephining 
to  reach  the  descending  horn  of  the  lateral  ventricle;  9,  The  lateral  sinus;  10, 
The  inion;  11,  The  mastoid  process;  12,  Macewen's  suprameatal  triangle;  12a, 
The  mastoid  antrum;  12b,  The  facial  nerve;  13,  The  suprameatal  and  supra- 
mastoid  crests;  14,  14,  The  temporal  crest;  15,  The  temporal  fossa;  16,  The  ex- 
ternal angular  frontal  process;  17,  The  tendo-oculi  attachment;  18,  The 
lachrymal  groove.  (Reproduced,  by  the  permission  of  Mr.  H.  K.  Lewis,  from 
the  author's  work  on  'Landmarks  and  Surface-markings/) 
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downwards  from  the  external  occipital  protuberance  to  the  nuchal  regioa 
This  line  also  represents  the  surface-marking  of  the  occipital  sinus  and 
falx  cerebelli. 

The  supratentorial  region.  Brief  allusion  must  be  made  to  cer- 
tain landmarks  that  aid  in  the  representation  of  structures  situated  in 
this  region: — 

(a)  The  external  angular  frontal  process.  The  suture  between  the 
external  angular  frontal  process  and  the  corresponding  process  of  the 
malar  bone  lies  immediately  above  the  central  point  of  the  outer  border 
of  the  orbital  cavity. 

(6)  The  malar  tubercle.  A  slight  prominence  on  the  posterior  N^r- 
der  of  the  frontal  process  of  the  malar  bone,  about  34  inc:^  below  the 
external  angular  frontal  process. 

(c)  The  temporal  crest.  A. prominent  ridge  that  is  directed  upward> 
and  backwards  from  the  external  angular  frontal  process.  The  crest 
cuts  across  the  lower  portion  of  the  parietal  bone,  passing  below  the 
parietal  prominence,  and  curves  downwards  towards  the  upper  and 
posterior  portion  of  the  mastoid  process.  It  terminates  by  becomiv.;: 
continuous  with  the  upper  root  of  the  zygomatic  process.  The  crest 
consists  of  two  parts,  the  upper  and  lower  temporal  crests.  To  the 
upper  is  attached  the  temporal  fascia,  to  the  lower  the  temporal  muscle. 
The  lower  crest  is  almost  invariably  the  more  prominent. 

(d)  The  parietal  prominence.  The  central  and  most  prominent  pan 
of  the  parietal  bone.  It  indicktes  the  point  at  which  ossification  com- 
menced, and  lies  about  }i  inch  above  the  termination  of  the  posterior 
horizontal  limb  of  the  fissure  of  Sylvius. 

(e)  The  zygoma.  When  traced  in  the  backward  direction  the 
zygoma  is  found  to  divide  immediately  in  front  of  the  ear  into  thret 
roots,  of  which  the  anterior,  merging  into  the  eminentia  articularis.  and 
the  middle,  aiding  in  the  formation  of  the  post-glenoid  process,  are  ct 
no  practical  utility  in  surface-marking.  The  upper  or  posterior  nnt 
sweeps  backwards  alx)ve  the  external  auditory  meatus  to  become  con- 
tinuous with  the  suprameatal  and  supramastoid  crests,  the  former  oi 
which  forms  the  upper  boundary  of  Macezven's  suprameatal  triangle,  a 
triangular  depression  at  the  upper  and  posterior  border  of  the  extemai 
auditory  meatus.  This  triangle  may  be  taken  as  representing  the  open- 
ing of  the  mastoid  antrum  into  the  middle  ear. 

These  landmarks  having  been  determined,  the  following  structures 
may  be  mapped  out  on  the  surface  of  the  skull. 

The  middle  meningeal  artery.  This  artery  is  given  off  from 
the  internal  maxillary;  after  a  short  extra-cranial  course  it  enters  the 
skull  through  the  foramen  spinosum,  and  soon  divides  into  two  main 
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terminal  branches.  The  site  of  division  corresponds  to  a  point  situated 
just  above  the  centre  of  the  zygoma. 

The  anterior  branch  passes  at  first  in  a  forward  and  upward  direc- 
tion towards  the  anterior  inferior  angle  of  the  parietal  bone,  and  then 
turns  upwards  and  backwards  towards  the  vertex  of  the  skull.  The 
main  '  danger  zone '  in  the  course  of  this  vessel  may  be  mapped  out  by 
taking  points  which  lie  respectively  i,  13^2,  and  2  inches  behind  the  ex- 
ternal angular  frontal  process  and  an  equal  distance  above  the  upper 
border  of  the  zygoma.  A  line  uniting  these  three  points  represents  that 
part  of  the  anterior  division  of  the  middle  meningeal  artery  w^hich  is 
most  liable  to  injury  and  which  therefore  most  frequently  requires  ex- 
posure. 

The  uppermost  point  may,  however,  be  regarded  as  the  '  site  of 
election '  for  exposure  of  the  artery,  as,  in  trephining  over  either  of  the 
two  lower  points,  difficulty  may  be  experienced  in  the  removal  of  the 
disk  of  bone,  since  the  posterior  border  of  the  great  wing  of  the  sphenoid 
tails  off  on  to  the  anterior  inferior  angle  of  the  parietal  bone  in  such 
a  manner  that  to  effect  a  clean  removal  of  the  disk  of  bone  is  often 
impossible.  Another  disadvantage  to  trephining  low  down  lies  in  the 
fact  that  in  about  30  to  40jjf  of  cases  the  artery  occupies,  in  that  situation, 
a  canal  in  the  bone. 

The  posterior  branch  passes  almost  horizontally  backwards,  parallel 
to  the  zygoma  and  supramastoid  crest,  towards  the  posterior  inferior 
angle  of  the  parietal  bone.  The  vessel  can  readily  be  exposed  by  tre- 
phining over  the  point  at  which  a  line  drawn  backwards  from  the  upper 
border  of  the  orbit,  parallel  to  Reid's  base-line,^  cuts  another  line  di- 
rected vertically  upwards  from  the  posterior  border  of  the  mastoid 
process. 

Both  branches  of  the  middle  meningeal  artery  possess  important 
relations  to  the  cortex  cerebri,  the  anterior  branch  passing  upwards  in 
relation  to  the  precentral  or  motor  area,  traversing,  from  below  upwards, 
the  motor  speech  area  (on  the  left  side  of  the  head),  the  centres  for  the 
movements  of  the  face,  upper  extremity,  trunk,  and  lower  extremity. 
The  posterior  branch,  on  the  other  hand,  passes  backwards  in  relation  to 
the  temporo-sphenoidal  lobe,  one  of  the  so-called  *  silent  areas  '  of  the 
brain.  Throughout  their  course  the  middle  meningeal  vessels  lie  between 
the  dura  mater  and  the  bone. 

The  lower  limit  of  the  cerebrum.  The  lower  limit  of  the  cere- 
brum can  be  mapped  out  in  the   following  manner:   From  a   point 

*  Reid's  base-line  is  a  line  drawn  around  the  skull,  starting  in  front  at  the 
lower  border  of  the  orbit  and  passing  through  the  central  point  of  the  external 
auditory  meatus. 


360 


CRANIO-CEREBRAL  OPERATIONS 


situated  about  Yi  inch  above  the  nasion  a  line  is  drawn  outwards  which 
follows  the  curve  of  the  upper  border  of  the  orbit  as  far  as  the  external 
angular  frontal  process,  thence  curving  upwards  and  backwards  to  the 
Sylvian  point  (see  below).  The  temporo-sphenoidal  lobe  sweeps  for- 
wards to  the  posterior  border  of  the  malar  bone,  and  its  lower  limit 
lies  practically  flush  with  the  upper  margin  of  the  zygoma.  At  and  lie- 
hind  the  ear  the  lower  limit  of  the  cerebrum  corresponds  to  the  supra- 


Ana9  t  Vagina        ..  # 
'  SaCcul,       ^Abdomen 
/Centralis  ^   ^Cheat 


Ankle    \ 

Shoulder     ^\^ 

£Z6oi^.\      y^ 

W'-i«^>vV^  sJ 

Fuigeret  7<r>sS.^ 

y-i'm 


V 


Eyelid'^  /  /    /^3*-f\ 

■^^ 

Nosfe   /     /          P^ 
Cloaure/     /    Vocal  cords 
of  Jaw       1 

Sulciia  Centralis 
^Mastication 

Opening  of  jaur 

Fig.  189.    The  Motor  Area  and  its  Subdivisions  on  the  Lateral  Aspect  of 
THE  Cerehrum  of  THE  CHIMPANZEE.     (Sherrington  and  Griinbaum.) 


meatal  and  supramastoid  crests,  subsequently  following  the  curve  ot 
the  lateral  sinus  from  the  mastoid  process  to  the  external  occipit'i' 
protuberance. 

The  Sylvian  point  and  fissure.  The  Sylvian  point  represent> 
the  site  of  diver<^ence  of  the  three  limbs  of  the  Sylvian  fissure.  It  h^" 
ij4  inches  l)ehind  the  malar  tul)ercle  and  iy2  inches  above  the  uppt'^ 
border  of  the  zygoma.  The  main  posterior  horizontal  limb  passes  back- 
wards and  upwards  to  a  second  point  situated  }i  inch  below  the  parietal 
nrominence. 
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The  vertical  limb  is  directed  upwards  for  about  i  inch,  whilst  the 
anterior  horizontal  limb  passes  forwards  for  about  the  same  distance. 

The  fissure  of  Rolando.  This,  from  a  surgical  point  of  view, 
the  most  important  fissure  of  the  brain,  is  represented  as  follows:  A 
point  is  taken  in  the  median  antero-posterior  line  which  lies  Yi  inch 
behind  the  mid-point  between  nasion  and  inion,  and  from  this  point 
a  line  is  drawn,  for  3^/^   to  4  inches,  towards  the  mid-point  of  the 
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Fig.  090.    The  Motor  Areas  and  Centres  on  the  Mesial  Aspect  of  the 
Cerebrum  of  the  Chimpanzee.     (Sherrington  and  Griinbaum.) 

zygoma.  This  line  is  inclined  to  the  median  antero-posterior  line  at  an 
angle  of  67^/2°  (three-quarters  of  a  right  angle). 

The  parieto-occipital  and  first  temporo-sphenoidal  fissures. 
In  the  representation  of  these  two  fissures,  two  points  require  to  be  de- 
termined— the  malar  tubercle  and  the  lambda.  Allusion  has  already 
been  made  to  the  former;  the  latter  is  usually  readily  located  as  the 
point  of  intersection  of  the  parietal  and  lambdoicl  sutures.  A  line  unit- 
ing these  tv/o  points  corresponds  in  its  middle  third  to  the  temporo- 
sphenoidal  fissure,  and  in  its  posterior  inch  or  so  to  the  external  parieto- 
occipital sulcus,  a  fissure  separating  the  occipital  and  parietal  lobes  of 
the  brain. 

The  cortical  motor  and  sensory  areas.  The  researches  of 
Sherrington  and  Grunbaum,*  Campbell,^  and  others  tend  to  show  that 

^  Proceedings  and  Philosophic  Transactions  of  the  Roy.  Soc,  1901. 
^Localisation  of  Cerebral  Function.     Camb.  Univ.  Press,   1905. 
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the  cortical  motor  areas  are  situated  entirely  anterior  to  the  central 
fissure  or  fissure  of  Rolando,  extending  above  slightly  on  to  the  mesial 
aspect  of  the  brain,  and  spreading  in  the  downward  direction  practically 
to  the  fissure  of  Sylvius.  In  the  anterior  direction  there  is  no  absolute 
line  of  demarcation,  the  motor  region  spreading  slightly,  by  means  of 
gyri  annectantes,  on  to  that  part  of  the  brain  which  lies  immediately 
anterior  to  the  precentral  sulcus.  The  motor  strip  is  rather  less  than 
}i  inch  in  breadth. 

The  motor  area  corresponds,  from  above  downwards,  to  the  move- 
ments of  the  opposite  lower  extremity  (toe  to  hip),  trunk,  upper  ex- 
tremity (shoulder  to  fingers),  neck  and  face.  It  is  a  point  of  some 
general  utility  to  bear  in  mind  that  the  temporal  crest  intervenes  ap- 
proximately between  the  regions  responsible  for  the  movements  of  the 
upper  extremity  (above  the  crest)  and  those  for  the  movements  of  thv* 
muscles  of  the  head  and  neck  (below  the  crest). 

On  the  left  side  of  the  head,  the  motor  speech  area  of  Broca  corre- 
sponds to  that  part  of  the  brain  which  lies  in  the  angle  between  the 
anterior  and  posterior  horizontal  limbs  of  the  fissure  of  Sylvius. 

The  *  primary  registration  '  of  '  common  sensation  '  probably  occl^^ 
in  the  post-central  gyrus,  immediately  posterior  to  the  fissure  of  R'^ 
lando.  The  post-central  sensory  area  occupies  a  position  behind  the 
fissure  of  Rolando  very  similar  in  extent  to  that  occupied  by  the  motor 
area  in  front  of  that  fissure. 

Primary  visual  impressions  are  received  in  the  occipital  lobe,  mare 
especially  on  the  mesial  aspect  thereof,  and  auditory  impulses,  in  the 
first  temporo-sphenoidal  lobe. 

In  a  work  dealing  with  Operative  Surgery,  it  is  quite  unnecessary  t. 
enter  into  further  detail  with  regard  to  cerebral  localization,  and  t'T 
a  complete  account  of  the  investigations  which  have  been  carried  or.: 
on  the  cortical  motor  and  sensory  areas  the  reader  is  referred  to  tlie 
works  of  Sherrington  and  Griinbaum  and  Campbell. 


CHAPTER  II 

THE  SPECIAL  TECHNIQUE  OF  OPERATIONS  UPON  THE 

SKULL  AND  BRAIN 

GENERAL  CONSIDERATIONS 

In  order  to  avoid  recapitulation,  it  will  be  convenient  to  group 
together  the  various  details  to  which  it  will  be  necessary  to  allude  in 
connexion  with  the  special  technique  of  operations  upon  the  skull  and 
brain.  The  advantage  of  such  a  method  will  become  apparent  when  it 
is  realized  that,  not  infrequently,  the  difficulty  of  diagnosis  is  so  great 
that  the  surgeon  is  called  upon  to  carry  out  an  extensive  operation  when 
all  preliminary  considerations  pointed  to  one  of  a  much  more  simple 
nature :  insomuch  as  the  success  of  the  operation  so  often  hinges  on  the 
more  minute  preparatory  and  operative  details,  the  same  preparation 
and  the  same  care  must  be  devoted  to  a  comparatively  simple  case  as 
to  one  in  which  the  surgeon  is  prepared  to  devote  much  time  and  much 
thought. 

Preparatory  treatment.  A  considerable  diflference  of  opinion 
exists  with  regard  to  the  extent  to  which  the  scalp  should  be  shaved 
and  the  time  at  which  this  procedure  should  be  carried  out.  Some 
surgeons  advocate  that  the  head  should  be  completely  shaved  two  or 
three  days  previous  to  the  operation,  and  that,  during  the  intervening 
time,  fomentations  should  be  applied — a  method  both  inconvenient  to 
the  patient  and  unnecessary.  Others  urge  that  all  shaving  and  cleansing 
should  be  postponed  till  after  anaesthesia  has  been  induced — a  method 
that  presents  certain  disadvantages  if  one  has  to  deal  with  a  very  nervous 
patient,  but  materially  increasing  the  time  during  which  the  patient  is 
under  the  influence  of  the  anaesthetic.  It  would  appear,  however,  that 
although  concessions  must  be  made  occasionally,  the  shaving  being  re- 
stricted to  a  limited  region  of  the  head,  all  such  incomplete  methods 
add  to  the  risk  of  infection.  The  surgeon  can  guarantee  more  readily 
an  aseptic  result  after  complete  shaving  of  the  scalp  and  eyebrows, 
this  proceeding  being  carried  out  on  the  evening  previous  to  the  day  of 
operation,  and  the  scalp  protected  during  the  night  with  a  nightcap  or 
dressing. 

It  is  often  stated  that  the  scalp  is  difficult  of  sterilization.    Experi- 

363 


364  CRANIO-CEREBRAL  OPERATIONS 

ence  shows,  however,  that  such  statements  are  devoid  of  all  foundation 
Good  results  may  be  obtained  by  adopting  the  following  mode  of  skin 
purification : — 

( 1 )  Shave  completely  both  scalp  and  eyebrows. 

(2)  Scrub  thoroughly  with  nail-brush,  soap,  and  hot  water. 

(3)  Rub  over  with  ether  to  remove  the  fats,  then  with  a  spirit 
solution  of  biniodide  of  mercury  (i  in  500),  and  finally  with  an  aqueou> 
solution  of  mercury  biniodide  (i  in  2,000). 

During  the  operation,  no  strong  antiseptics  are  to  be  used.  Sterilize! 
water  or  saline  solution,  at  a  temperature  between  110°  and  115^  F., 
suffices. 

The  anassthetic.  Needless  to  say  it  is  absolutely  essential  that 
the  anaesthetic  should  be  administered  by  an  anaesthetist  of  consideraMe 
experience  in  head  operations. 

Of  the  two  anaesthetics  at  our  disposal,  chloroform  is  probably  the 
more  dangerous,  a  factor  so  much  appreciated  in  America  that  ether 
is  regarded  in  that  country  as  the  anaesthetic  of  choice.  In  this  countn, 
however,  the  administration  of  choloroform  is  generally  approved,  inso- 
much as  it  lowers  the  blood  pressure,  gives  rise  to  a  lesser  degree  0: 
venous  oozing,  and  *  by  its  essential  paralysing  action  on  the  nene- 
centres  causes  practically  no  after-excitement  and  but  moderate  head- 
ache. It  is  probably  as  frequently  followed  by  obstinate  sickness,  bu: 
this  depends  on  many  considerations,  and  primarily  on  the  dose  itself 
(Horsley^). 

Furthermore,  the  danger  of  collapse  during  the  administration  car. 
be  avoided  to  a  large  extent  by  reducing  to  a  minimum  the  quantity  1  ' 
drug  used  during  the  later  stages  of  the  operation,  and  by  utilizii:? 
oxygen  in  conjunction  with  the  chloroform. 

Whether  the  anaesthetic  be  administered  by  the  Vernon  Harcourt 
apparatus,  a  method  that  regulates  the  dose  used,  or  by  the  drop-metK^. 
one  that  presents  equal  advantages  when  given  by  a  skilled  anaesthetist, 
it  is  advisable  to  have  oxygen  ready  to  hand.  The  administration 
thereof,  in  conjunction  with  the  chloroform,  aids  in  the  stimulation  of 
the  respiratory  centres  and  lessens  the  venosity  of  the  blood. 

The  position  of  the  patient.  Operations  on  the  skull  and  brair 
were  formerly  carried  out  w^hen  the  patient  was  in  the  ordinar)*  r^ 
cumbent  position.  More  recently  it  has  been  advocated  that  the  patient 
should  be  placed  in  the  sitting  position  in  an  ordinary  dental  chair. 
This  recommendation  has  been  carried  out  successfully  on  many  occa- 
sions for  operations  on  the  Gasserian  ganglion.^ 

^  Brit.  Med.  Journ.,  Aug.  25,  1906. 

^  The  Surgical  Treatment  of  Facial  Neuralgia  (Jonathan  Hutchinson.) 
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The  dental-chair  position  undoubtedly  facilitates  the  manipulations 
of  the  surgeon  by  diminishing  the  haemorrhage,  but  there  is  every  reason 
to  believe  that  the  risk  of  shock  is  increased  thereby.  An  intermediate 
course  between  the  two  extremes  is  generally  to  be  advocated,  the  head 
portion  of  the  operating  table  being  raised  in  such  a  manner  that  the 
patient's  body  is  inclined  to  the  floor  at  an  angle  of  about  30  degrees. 

The  manipulations  of  the  surgeon  may  be  facilitated  by  the  use  of 
some  form  of  head-rest.  Gushing  recommends  a  special  apparatus  sup- 
ported on  a  detachable  tripod.  In  operations  conducted  on  the  cerebellar 
and  occipital  regions,  the  patient  is  turned  completely  on  the  face,  the 
forehead  resting  on  the  head-rest  and  the  shoulders  on  supports  at- 
tached to  the  head  of  the  table.  The  movements  of  the  chest  are  unim- 
peded, and  the  anaesthetic  is  readily  administered  from  below. 

The  precautions  against  shock.  A  general  anaesthetic  lowers 
the  body  temperature  and  results  in  shock  more  or  less  directly  propor- 
tionate to  the  time  during  which  the  patient  is  under  the  influence  of  the 
anaesthetic.  Moreover,  it  is  almost  inevitable  that  all  head-operations 
should  be  accompanied  by  a  considerable  degree  of  shock  apart  from 
that  attributable  to  the  duration  of  the  anaesthetic.  Gonsequently,  at- 
tention should  be  paid  to  the  following  details  in  order  to  diminish  this 
tendency  as  far  as  possible : — 

(a)  Half  an  hour  before  the  operation  the  patient  should  receive  a 
hypodermic  injection  of  J4-/^  gr.  of  morphia. 

(6)  The  operating  room  should  not  be  allowed  to  fall  below  a  tem- 
perature of  70-75°  P.,  and  the  table  should  be  suitably  heated. 

(c)  In  all  the  more  serious  operations,  the  extremities  should  be 
bandaged  firmly,  from  below  upwards,  in  order  to  keep  up  a  more  or 
less  constant  peripheral  surface-pressure.  Grile  ^  recommends,  for  the 
regulation  of  the  surface-pressure  in  general,  that  the  patient  should  be 
dressed  in  a  special  pneumatic  suit  which  completely  encloses  the  body 
— a  method  that  ii;  costly,  inconvenient,  and  by  no  means  essential. 

(d)  During  the  operation  it  is  of  the  greatest  importance  that  ex- 
posed brain  should  not  be  allowed  to  suffer  from  the  cooling  effects  of 
the  atmosphere.  Horsley  ^  recommends  frequent  or  constant  irrigation 
with  normal  saline  solution  at  a  temperature  between  110°  and  115°  F. 
A  solution  at  a  lesser  temperature  merely  tends  to  increase  the  bleeding, 
whilst  any  temperature  above  115°  F.  tends  to  induce  coagulation  of 
the  surfaces  exposed  thereto. 

(e)  The  operation  must  be  carried  out  with  the  utmost  expedition, 
with  a  light  hand,  and  with  the  avoidance  of  unnecessary  haemorrhage. 

^Annals  of  Surgery,  vol.  xliv,  p.  843. 
^  Brit.  Med,  Journ,,  August  25,  1906. 
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The  avoidance  of  haemorrhage.  The  measures  that  have  been 
recommended  for  the  avoidance  of  unnecessary  bleeding  may  be  sum- 
marized as  follows: — 

1.  The  preliminary  ligature,  or  temporary  closure  of  the  tii^in  artery 
in  the  neck.  Such  measures  have  been  advocated  as  a  preliminary  step 
in  the  exposure  and  attempted  removal  of  haemorrhagic  or  large  brain 
tumours.  Both  measures  are  open  to  the  very  serious  objection  that 
the  necessary  handling  and  manipulation  of  the  brain  la^^s  the  patient 
open  to  the  grave  risk  of  secondary  oedema  and  softening  of  the  brain 
Crile  ^  objects  to  the  preliminary  ligature  of  the  vessel  and  states  tha: 
the  mortality  resulting  from  such  procedures  may  be  estimated  at  ak^ut 
2  to  2^,  He  advocates,  however,  the  temporary  closure  of  the  arter}  in 
suitable  cases,  and  points  out  that  clamps  can  be  applied  to  the  carotiJ? 
for  one  hour  or  more  without  leading  to  any  unpleasant  remote  effects. 
In  general,  however,  it  may  be  concluded  that  neither  of  these  methc^^is 
is  to  be  followed. 

2.  Sequestration  ancemia.  It  has  also  been  recommended  that  a? 
much  blood  as  possible  should  be  confined  to  the  extremities  by  the 
application  of  tourniquets  and  towels  to  the  arms  and  thighs  in  such 
a  manner  as  to  arrest  the  venous  return  without  interfering  with  tht 
arterial  supply.  The  distal  parts  become  dusky  and  swollen,  and,  after 
the  application  of  the  compression  force  for  five  or  ten  minutes,  the  soft- 
ened pulse  indicates  that  the  desired  result  has  been  attained.  The  lim^  - 
are  carefully  wrapped  up  in  cotton-wool,  and,  at  the  termination  of  the 
operation,  the  tourniquets  slowly  removed  in  order  to  allow  of  the 
gradual  return  of  the  retained  blood  to  the  system  in  general.  Thi> 
method  has  been  recommended  strongly  by  Dawbarn.^  Good  resuhs 
are  said  to  have  been  attained.  It  would  appear,  however,  that  the  ca>es 
to  which  this  method  is  applicable  must  be  chosen  with  the  greatest 
care,  for  it  is  obvious  that  there  is  some  increased  risk  of  inducii ;: 
cerebral  anaemia. 

3.  Surface  ancomia,  Harvey  Gushing  *  recommends  the  application 
of  a  tourniquet  around  the  lower  circumference  of  the  scalp  with  the 
object  of  controlling  haemorrhage  from  the  vessels  of  the  scalp.  The 
tourniquet  consists  merely  of  a  rubber  ring,  closely  resembling  Esniarch- 
tourniquet  (see  Fig.  191).  It  is  applied  over  a  sheet  of  gauze  which 
completely  covers  in  the  head  of  the  patient.  The  tourniquet  passo 
from  the  region  of  the  glabella  in  front,  above  or  across  the  ears,  to  the 
lower  occipital  region  behind.    It  will  be  found,  as  the  ring  is  tighienei 

^  Annals  of  Surgery,  vol.  xliv. 

^Annals  of  Surgery,  February,  1907. 

"  Surgery,  Gynecology,  and  Obstetrics,  March,   1908. 


GENERAL  CONSIDERATIONS 


367 


up,  that  there  is  a  tendency  for  the  tourniquet  to  slip  downwards  over 
the  patient's  eyes.  This  is  prevented  by  a  tape  which  passes  from  the 
glabella  to  the  occiput,  and  is  there  fastened.  This  tape  also  acts  as 
a  convenient  surface-marking  to  the  line  of  the  superior  longitudinal 
sinus.  The  formation  of  the  scalp-flap  is  practically  a  bloodless  pro- 
cedure, all  haemorrhage  from  frontal,  temporal,  and  occipital  vessels 
being  effectually  controlled.  Much  valuable  time  is  saved  thereby,  and 
the  surgeon  can  at  once  proceed  to  carry  out  the  further  operative 
procedures.  After  the  completion  of  the  operation,  the  scalp-flap  is 
approximated  and  sewn  into  position  by  salmon-gut  sutures,  introduced 
half  an  inch  away  from  the  margins  of  the  incision  and  taking  up  the 
whole  thickness  of  the  scalp.  Firm  pressure 
is  applied,  dressings  placed  in  position,  and 
the  tourniquet  quickly  removed.  Gushing 
recommends  that  the  dressings  should  be 
maintained  in  position  by  means  of  starch 
bandages. 

Though  the  scalp-tourniquet  cannot  be 
used  in  operations  conducted  through  the 
lower  temporal  region  or  on  the  cerebellar 
fossa,  it  is  applicable  to  all  other  operations. 

Gushing's  tourniquet,  by  reason  of  the 
excessive  diameter  of  the  rubber-tube,  is 
rather  cumbersome,  and  the  writer  is  accus- 
tomed to  utilize  tubing,  about  the  diameter 
of  a  full-sized  red  rubber  catheter,  passed 
twice  round  the  head,  and  secured  with  a 
pair  of  pressure-forceps.  The  tape  is  passed 
over  the  head,  after  Cushing's  method. 

4.  Tampons.  Haemorrhage  from  venous  sinuses  and  from  smaller 
superficial  veins  may  be  efficiently  controlled  by  tampons  of  gauze, 
though,  according  to  the  late  Professor  von  Bergmann,*  the  surgeon 
is  very  unwise  if  he  pins  his  faith  on  the  use  of  tampons  alone.  The 
more  special  indications  for  the  use  of  tampons  will  be  indicated  in  the 
section  dealing  with  haemorrhage  from  venous  sinuses. 

5.  Point-to-point  ligature.  This  method  is  advocated  by  von  Berg- 
mann  and  Horsley  as  offering  the  best  means  of  controlling  haemorrhage. 
Every  vessel  is  clamped  and  tied  as  encountered,  whilst  those  which, 
from  their  anatomical  position  and  structure,  are  incapable  of  being 
ligatured  in  this  manner  are  underrun,  with  a  fully-curved  needle 
threaded  with  catgut,  on  either  side  of  the  bleeding  point  or  of  the  pro- 
posed site  of  division. 

^  System  of  Practical  Surgery,  vol.  i. 


Fig.  191.  Harvey  Cushing's 
Scalp-tourniquet. 


368  CRANIO-CEREBRAL  OPERATIONS 

6.  The  cautery.  Bleeding  points,  so  situated  that  ligatures  are  un- 
able to  be  applied,  may  be  sealed  with  the  actual  cautery. 

Other  methods  will  be  enumerated  according  to  the  special  circum- 
stances of  the  case,  but  unnecessary  haemorrhage  can  usually  be  pre- 
vented by  attention  to  the  foregoing  details. 

Protection  of  the  parts  exposed.     Either  of  the  following 
methods  may  be  adopted  to  protect  the  exposed  parts  from  infection:— 
(a)  Sterilized  towels  are  stitched  to  the  scalp  all  round  the  proposed 
area  of  operation.    In  the  region  of  the  forehead  the  towel  is  given  to 
I  the  care  of  an  assistant  to  hold  in  such  a  manner  that  the  operative  field 

!  is  cut  off  from  the  region  over  which  the  anaesthetist  has  control. 

(6)  The  second  method  has  been  alluded  to  in  dealing  w^ith  the  ques- 
tion of  the  application  of  the  scalp-tourniquet,  a  sheet  of  gauze  bein? 
I  thrown  over  the  head  of  the  patient  and  maintained  in  position  by  the 

j  tourniquet.    The  incisions  are  carried  out  by  cutting  through  the  gauze. 

I  This  method  is  admirably  suited  to  all  operations  in  which  the  tourniquet 

I  itself  is  applicable. 

CRANIECTOMY  AND  CRANIOTOMY 

Craniectomy  implies  the  formation  of  a  scalp-flap  and  the  exposure 
of  the  bone,  trephining  of  the  skull,  and  the  enlargement  of  the  gap 
in  the  skull  to  the  required  size  and  shape. 

Craniotomy  implies  the  formation  of  a  flap  of  scalp  and  bone  in  one, 
the  turning  back  of  this  osteoplastic  flap,  and  the  exposure  of  dura 
and  brain  to  an  extent  proportionate  to  the  size  of  the  bone-flap. 

The  operative  details,  and  the  indications  for  each  of  these  two 
methods,  require  further  consideration. 

CRANIECTOMY 

In  the  formation  of  the  scalp-flap,  the  surgeon  will  naturally  be 
guided  by  his  estimate  of  the  part  which  it  is  desired  to  expose.  In  all 
cases,  however,  the  flap  must  be  so  framed  as  to  receive  the  best  avail- 
able blood-supply,  and,  although  the  arterial  supply  to  the  scalp  is  every- 
where fairly  free,  yet  it  is  usually  advisable  to  form  the  flap  in  such  a 
manner  that  it  will  receive  along  its  base  the  superficial  temporal  o: 
occipital  vessels. 

Operation.  The  point  of  the  knife  is  entered  at  one  extremity 
of  the  proposed  flap,  carried  down  to  the  bone,  and  the  incision  com- 
pleted with  a  single  sweep.  If  the  scalp-tourniquet  be  used,  there  is  nu 
bleeding.  Under  other  circumstances,  haemorrhage  may  be  controIW 
during  the  formation  of  the  flap  by  digital  pressure  applied  over  the 
base  of  the  zygoma  (superficial  temporal  arteries)  and  over  the  lower 
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occipital   region    (occipital   vessels)..     All    bleeding   points   should   be 
clamped  and  tied  at  once,  preferably  with  fine  catgut. 

Those  clamps  which  are  applied  along  the  free  margin  of  the  flap 
may  be  allowed  to  remain  till  the  termination  of  the  operation,  as  they 
act  as  convenient  retractors  of  the  scalp-flap. 

The  pericranium  is  usually  included  in  the  scalp-flap.  This  is  by 
no  means  essential,  and,  under  certain  circumstances,  should  be  omitted 
(see  p.  386). 

Trephining.  It  is  interesting  to  note  the  divergence  of  opinion  with 
regard  to  the  use  of  the  hand-trephine.  This  instrument  is  absolutely 
condemned  by  some  surgeons  inter- 
ested in  cranio-cerebral  surgery,  espe- 
cially by  French  and  American  sur- 
geons. For  instance,  H.C.  Masland  * 
writes  as  follows :  *  The  hand- 
trephine  requires  but  little  notice.  Its 
tendency,  with  the  greatest  care,  to 
injure  the  dura  or  even  the  brain 
substance,  is  well  known  to  us  all.  It 
destroys  the  vitality  of  the  bone  but- 
ton, and  makes  an  opening  restricted 
to  the  diameter  of  the  trephine.  It 
is  tiresome,  dirty,  and  practically 
abandoned  by  advanced  cranial  sur- 
geons.' 

Contrast  now  the  above  statement 
with  the  following:  'This  operation 
(hand-trephining)  is  characterized 
by  safety,  easy  execution,  and  the  ex- 
actness and  rapidity  with  which  the 
bones  of  the  vault  of  the  skull  may 
be  perforated  without  producing  concussion'  (von  Bergmann"). 

And  the  following:  'After  experience  of  saws,  circular  or  straight, 
and  trephines  driven  by  electromotors,  I  find  that  the  foregoing  principle 
(the  removal  of  the  bone  with  the  least  possible  pressure  on  the  brain) 
can  be  most  readily  and  quickly  fulfilled  by  first  removing  a  disk  with 
the  hand-trephine'  (Sir  Victor  Horsley'). 

Horsley's  statement  concludes  by  advocating,  after  the  preliminary 
trephining,  the  application  of  the  saw  and  bone-forceps  for  the  further 

^Annals  of  Surgery,  vol.  xliv,  p.  161. 
^System  of  Practical  Surgery,  vol.  i,  p.  326. 
^  Brit,  Med,  Journ.,  August  25,  1906,  p.  419. 


Fig.  192.    The  Hand-trephine. 
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removal  of  bone,  but  the  main  question  at  issue  as  to  the  cleanliness, 
safety,  and  general  excellence  of  the  hand-trephine  will  readily  be  settlet! 
in  favour  of  this  instrument  by  all  those  who  have  experience  in  hand- 
trephining. 

In  order,  however,  that  the  instrument  should  be  judged  on  its  true 
merits,  and  in  a  fair  spirit,  it  is  essential  that  the  right  instrument  should 
be  used  in  the  right  manner. 

Trephines  are  of  many  patterns,  but  the  one  that  gives  the  mo^t 
satisfactory  results  must  possess  certain  characteristics. 

(a)  It  should  be  of  simple  mechanism  and  strong. 

(6)  The  handle  should  be  of  good  size,  shaped  so  as  to  fit  the  hand 
that  grasps  it,  and  weighing  about  5  ounces.  The  shaft  and  head  art 
either  made  in  one,  or  so  interlocked  that  no  independent  movement  is 
possible,  the  movements  of  the  handle  being  therefore  directly  trans- 
mitted to  the  shaft  and  head. 

(c)  The  hollow  head  should  be  sharply  toothed  on  the  inferior  or 
biting  edge  and  bevelled  externally,  in  continuity  with  the  teeth,  tor 
a  distance  of  ^  inch.  The  external  bevelling  is  arranged  obliqueI\ 
so  that  the  actual  cutting  process  is  brought  about  during  the  act  of 
supination  of  the  forearm.  In  shape,  the  head  should  be  conical,  taper- 
ing slightly  towards  the  cutting  edge ;  the  bone  disk  is  thus  more  readily 
removed  and  there  is  no  possibility  of  the  instrument  slipping  suddenly 
as  the  bone  is  divided  and  injuring  the  dura  mater. 

(rf)  The  pin  of  the  trephine  should  project  for  about  2  centimetre? 
and  should  be  capable  of  ready  removal.  A  pattern  (see  Fig.  192; 
which  suits  all  requirements  presents  on  the  upper  surface  of  the  pin  tw.. 
kidney-shaped  projections  which  fit  into  corresponding  depressions  en 
the  under  surface  of  the  head  of  the  trephine. 

Trephines  should  be  kept  in  three  sizes — diameter  yi  inch,  i  inch, 
and  jyz  inches  respectively.  The  intermediate  size  is  the  instrument 
advocated  for  ordinary  trephining.  The  smallest  should  be  used  in  ti:e 
formation  of  the  osteoplastic  flap  (see  p.  375),  and  the  largest  for  the 
removal  of  a  disk  of  bone  which  includes  within  its  circumference  the 
area  involved  in  a  punctured  fracture  (see  p.  389).  The  full-sized  in- 
strument may  also  he  used  in  certain  birth  fractures  (see  p.  394). 

The  site  of  trephining  having  l^een  determined,  the  scalp-flap  turned 
down!  to  its  base,  and  the  pericranium  stripped  away  from  the  region 
of  bone  which  it  is  desired  to  remove,  the  pin  of  the  trephine  is  applied 
to  the  centre  of  that  area.  The  trephine  must  be  applied  absolutely  at 
right  angles  to  the  surface  of  the  bone,  and  a  grip  on  the  bone  attained 
before  the  pin  is  discarded.  As  soon  as  the  teeth  of  the  trephine  attain 
the  necessary  grip,  and  as  soon  as  a  circle  of  uniform  depth  is  defined. 
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the  pin  can  be  discarded,  the  trephine  again  introduced,  and  the  opera- 
tion continued. 

The  groove  is  deepened  progressively,  but  at  no  period  of  the  opera- 
tion should  much  manual  strength  be  applied.  The  movements  of  the 
trephine  must  always  be  kept  under  perfect  control,  and  it  should  be 
borne  in  mind  that  the  obliquity  in  the  arrangement  of  the  teeth  only 
permits  of  the  cutting  process  during  the  act  of  supination,  so  that  it  is 
only  during  that  act  that  muscular  effort  is  required. 

It  has  been  elsewhere  stated  that  every  skull  should  be  explored  as 
if  it  were  extremely  thin.  This  advice  is  possibly  applicable  to  the 
novice,  but  a  little  experience  in  trephining  will  soon  enable  the  operator 
to  gauge  accurately  the  depth  to  which  the  trephine  has  reached  and  to 
estimate  the  further  manipulations  necessary. 

The  firm  nature  of  the  external  table  will  be  readily  appreciated; 
as  soon  as  this  resistance  is  overcome  the  trephine  will  be  felt  to  bite 
through  a  softer  structure,  whilst  the  increased  bone-dust  and  the  venous 
oozing  will  make  evident  the  fact  that  the  instrument  is  cutting  its  way 
through  the  diploic  tissue.  Greater  resistance  is  again  encountered  on 
meeting  the  internal  table,  warning  the  operator  that  the  time  has 
arrived  when  greater  care  must  be  exercised.  At  this  stage  the  bone- 
dust  must  be  periodically  removed  from  the  trephine  circle,  and  the 
teeth  of  the  trephine  cleansed  with  an  ordinary  sterilized  nail-brush. 
The  depth  of  the  groove  must  also  be  determined  by  the  aid  of  some 
suitable  instrument,  in  order  that  the  surgeon  may  be  certain  that  the 
circle  is  of  uniform  depth,  or  of  that  depth  which  is  suited  to  the 
particular  part  of  the  skull  on  which  the  operation  is  being  carried 
out.  Any  irregularities  in  the  depth  may  be  remedied  by  the  applica- 
tion of  a  slightly  increased  pressure  over  the  required  section  of  the 
trephirfe  circle. 

If,  after  examination  with  some  blunt  exploring  instrument,  it  be 
found  that  the  bone  is  completely  cut  through  on  one  side  of  the  circle 
only,  the  trephine  should  be  applied  gently  to  the  undivided  part. 

A  useful  method  of  demonstrating  that  the  disk  is  almost  free  and 
ready  for  removal  may  be  obtained  by  digital  pressure,  the  disk  giving 
to  the  pressure  and  showing  that  it  is  ready  for  elevation. 

No  doubt  the  rapid  complete  circumferential  division  of  the  bone 
is  calculated  to  impress  the  onlooker,  but,  unless  the  operator  has  great 
experience  in  trephining  and  possesses  complete  control  over  the 
trephine,  all  such  attempts  are  to  be  condemned  on  account  of  the  at- 
tendant grave  risk  of  damage  to  meningeal  vessels  and  dura  mater. 

On  the  other  hand,  the  bone-elevator  (see  Fig.  193)  must  not  be 
used  till  the  operator  is  satisfied  that  the  complete  disk  is  ready  for 
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removal,   the  premature  use  of   the  elevator  merely  resulting  in   the 
splitting  off  of  the  external  table  and  in  further  complication. 


Fig.  193.    Horsley's  Disk  or  Bone  Elevator. 

Especial  care  is  required  in  operating  in  the  temporal  and  cerel>eilar 
regions,  where,  owing  to  the  absence  of  the  diploic  tissue,  the  two  blades 
of  the  skull  are  practically  in  apposition:  the  same 
warning  applies  to  all  operations  in  children,  not 
only,  on  account  of  the  thinness  of  the  skull,  but  also 
because  of  the  greater  adherence  of  the  dura  mater 
to  the  overlying  bone. 

Too  much  stress  cannot  be  laid  on  the  necessity 
of  avoiding  damage  to  the  meningeal  arteries  and 
dura  mater,  for  such  injuries  frequently  upset  the 
whole  plan  of  operation. 

The  hand-trephine  undoubtedly  possesses  one 
great  disadvantage.  It  is  somewhat  slow  in 
manipulation,  and,  in  operations  carried  out  upon 
thick  skulls,  tends  to  tire 
the  muscles  of  the  operator's 
forearm  and  hand.  Its  com- 
parative safety  over  all  elec- 
trically or  mechanically  driven 
instruments  acts,  however,  as 
its  strongest  recommendation, 
whilst  the  tiring  effects  can  be 
diminished  either  by  lowering 
the  operating  table,  or  by  the 
surgeon  standing  on  a  stool, 
in  either  of  which  cases  the 
trephining  is  carried  out  prac- 
tically with  the  straight  arm, 
the  shoulder  muscles  thereby 
relieving  the  muscular  ten- 
sion of  the  forearm  and  hand 
Under  no  circumstances  must 
any  body  w^eight  be  transferred  to  the  trephine. 

With  the  object  of  saving  time  and  energy,  various  trephines  have 
been  invented,  and  allusion  may  be  made  to  the  two  following  types: — 


Fig.  194.  Trephine 
uskd  after  the 
Style  of  a  Carpen- 
ter's Brace. 


Fig.  195.  The 
Same  Instrument 
USED  AS  a  Hand- 
trephine. 
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(a)  A  trephine  constructed  after  the  type  of  the  carpenter's  brace 
(see  Fig.  194)  :  an  instrument  liable  to  get  out  of  order,  less  readily 
sterilized,  and,  above  all,  less  readily  controlled  by  the  operator. 

(6)  Trephines  driven  by  electric  or  hand  motors:  instruments  liable 
to  fail  at  the  critical  moment,  cumbersome,  and  certainly  more  prone  to 
damage  meningeal  vessels  and  dura.  Further  disadvantages  will  be 
alluded  to  in  dealing  with  the  formation  of  the  osteoplastic  flap  (see 
p.  381). 

The  enlargement  of  the  trephine  hole  to  the  required  size  and 
shape.     Previous  to  any  enlargement  of  the  trephine  hole,  the  dura 


Fig.  196.    Horsley's  Dural  Separator. 


Fig.  197.    Keen-Hoffmann  Craniectomy  Forceps. 


mater  must  be  separated  carefully  from  the  overlying  bone  with  the  aid 
of  Horsley's  or  other  dural  separator  (see  Fig.  196). 

Of  the  many  patterns  of  craniectomy  forceps  that  have  been  in- 
vented the  following  four  may  be  accepted  as  affording  the  best  types 
and  as  sufficing  for  all  operative  procedures : — 

The  Keen-Hoffmann  forceps  are  of  great  general  utility  in  the  en- 
largement of  the  gap  and  are  capable  of  biting  away  fragments  of  bone 
in  both  thick  and  thin  skulls.  The  visceral  blade  is  introduced  between 
the  dura  and  the  bone  and  the  morcellement  carried  out  as  required.  It 
is  essential  that  the  operator  should  be  content  with  the  removal  of 
small  portions  of  bone  at  each  bite  of  the  instrument.  A  slight  outward 
leverage  aids  in  the  process. 

Lane's  fulcrum  forceps.     The  advantages  of  this  instrument   (see 
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Fig.  198)  are  best  illustrated  by  quoting  from  the  inventor's  dcscrif- 
Hon:  ^  *  The  instrument  is  seen  to  consist  of  two  blades  moving  •  r 
one  another  around  a  transverse  axis.  The 
promixal  blade  ends  in  a  deeply  serrated  surface 

which  rests  upon  the  bene 
immediately  beyond  the 
portion  which  is  to  be  re- 
moved. It  acts  as  a  ful- 
crum around  which  the 
forceps  move  in  a  venica] 
plane  when  the  handles  are 
approximated  and  d  e  - 
pressed.  The  distal  blade 
is  claw-shaped,  presenting 
a  sharp  cutting  edge.  This 
is  introduced  beneath  the 
piece  of  bone  which  the 
surgeon  intends  to  remove, 
and  w^hen  the  handles  are 
forcibly  approximated  art 
depressed  this  sharp  e^lce 
Fig.  198.  Lane's  Fig.  199.  Horsley's  tears  through  the  bone  with 
Fulcrum  Craniec-     Gouge  Forceps.  such  an  amount   of  power 

TOMY  Forceps.  as    can    be   readily    under- 

stood from  the  fact  that  the  length  of  the  short  arm  of  the  lever,  which 
is  one  of  the  first  order,  corresponds  to  the  varying,  though  always  nar- 


Fig.  200.    De  Vilbiss's  Craniectomy  Forceps. 


row,  interval  which  exists  betw^een  the  ends  of  the  two  blades  when  in 
use,  while  for  all  practical  purposes  the  force  that  can  be  brought  to 
bear  upon  the  long  arm  is  unlimited.' 

^Lancet,  November  10,  1894. 
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These  forceps  are  eminently  suited  for  the  rapid  removal  of  large 
fragments  of  bone. 

Horsley's  gouge  or  nibbling  forceps  (see  Fig.  199)  are  mainly 
utilized  in  the  smoothing  and  refreshing  of  the  rough  edge  of  bone  that 
is  left  after  the  application  of  either  of  the  above-mentioned  forceps. 
Also  of  use  in  morcellement  of  the  thinner  portions  of  the  skull,  e.g. 
the  squamous  portion  of  the  temporal  bone  and  cerebellar  fossa. 

De  Vilbiss's  forceps.  The  pattern  shown  in  Fig.  200  enables  the 
operator  to  cut  rapidly  a  narrow  channel  in  the  bone.  The  instrument 
may  be  used  with  advantage  in  the  formation  of  the  osteoplastic  flap 
(see  p.  380). 

CRANIOTOMY 

Craniotomy,  or  osteoplastic  resection  of  the  skull,  was  carried  out 
first  by  Wagner.*  The  method  has  for  its  main  object  the  formation  of 
a  combined  flap  of  scalp  and  bone,  and  the  exposure  of  the  dura  and 
brain  to  an  extent  directly  proportionate  to  the  size  of  the  bone-flap. 
The  flap  receives  a  good  blood-supply,  and  is  capable  of  ready  replace- 
ment. 

In  deciding,  however,  between  craniectomy  and  craniotomy  in  any 
given  case,  the  relative  dangers  and  disadvantages  of  the  two  opera- 
tions must  be  considered. 

The  main  disadvantages  of  the  osteoplastic  flap  are  as  follows : — 

(a)  The  attendant  shock  is  often  considerable. 

(&)  The  formation  of  the  flap,  even  by  skilled  hands,  is  a  pro- 
cedure that  requires  considerable  time — seldom  less  than  half  an  hour, 
and,  in  the  presence  of  complications,  often  much  longer. 

(c)  There  is  undoubtedly  an  increased  risk  of  injuring  meningeal 
vessels  and  dura  mater,  the  former  complication  possibly  necessitating 
such  use  of  the  craniectomy  forceps  in  order  to  expose  fully  the  bleeding 
point  that  the  flap  loses  its  main  advantage,  namely,  accurate  reposi- 
tion. In  some  few  cases  it  has  been  found  necessary  to  remove  the  flap 
altogether. 

(rf)  The  formation  of  the  flap  may  merely  suffice  to  expose  a  part 
of  the  tumour  or  blood-cyst,  the  craniectomy  forceps  being  again  called 
into  requisition. 

ie)  The  replacement  of  the  flap  occasionally  prevents  the  establish- 
ment of  adequate  drainage,  and  such  a  procedure  is  essential  after  the 
discovery  of  pus,  after  the  removal  of  large  and  h<nemorrhagic  brain- 
tumours,  and  after  the  evacuation  of  a  subdural  haematoma  or  an 
arachnoid  cyst. 

1  '  Die  temporare  Resection  des  Schadeldachs,'  Centralb.  fur  Chirurgie,  1889, 
vol.  xvi. 
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Many  of  the  above-mentioned  disadvantages  may  be  obviated  by 
accurate  diagnosis  and  by  skilful  operation.  Even  under  the  most 
favourable  circumstances,  however,  it  must  be  acknowledged  that 
craniotomy  has  further  restrictions. 

It  is  contra-indicated  in  most  cases  of  intracranial  haemorrhage. 
For  instance,  in  middle  meningeal  haemorrhage,  the  formation  of  an 
osteoplastic  flap  gives  a  needlessly  large  exposure  and  adds  considerably 
to  the  time  during  which  the  patient  is  under  the  anaesthetic.  Further- 
more, insomuch  as  most  cases  of  intracranial  haemorrhage  are  associateJ 
with  a  fracture,  perhaps  comminuted,  it  is  quite  impossible,  under  such 
circumstances,  to  form  a  flap  of  this  nature. 

It  is  contra-indicated  in  those  cases  of  Jacksonian  epilepsy  which 
result  from  deficiency  in  the  bone,  from  bone  depression,  and  'rom 
thickening  and  matting  of  membranes.  In  such  cases,  craniectomy  i> 
to  be  preferred  to  craniotomy,  the  deficiency  in  the  bone  being  rectified, 
if  necessary,  at  a  later  date. 

It  is  contra-indicated  in  operations  conducted  for  the  exposure  of 
the  Gasserian  ganglion,  and  for  the  cerebellum.  In  both  these  instances 
even  craniectomy  allows  but  limited  exposure,  whilst  the  presence  of  a 
craniotomy  flap  would  restrict  still  further  the  operative  field.  The  flap 
method  has  been  practically  abandoned  for  the  operations  in  question. 
It  may  be  added  also  that  the  thin  cerebellar  walls  do  not  lend  them- 
selves readily  to  the  formation  of  an  osteoplastic  flap. 

It  should  be  stated  perhaps  that  some  of  these  contra-indications  are 
not  accepted  by  many  Continental  and  American  surgeons.  In  this 
country,  however,  the  use  of  the  osteoplastic  flap  is  more  or  less  re- 
stricted to  those  cases  in  which  a  reasonably  certain  diagnosis  can  be 
made  that  the  patient  is  suffering  from  a  tumour  of  the  cortex  cr 
meninges.  The  method  can  also  be  used  with  advantage  in  those  cases 
in  w^hich,  owing  to  some  uncertainty  in  the  diagnosis,  it  is  desirable  t. 
expose  a  large  superficial  area  of  the  cerebral  cortex.  If  an  incorrect 
diagnosis  be  made  and  no  tumour  found,  the  flap  can  be  replaced  without 
that  resultant  deformity  which  exists  necessarily  after  craniectomy. 

Furthermore,  even  in  the  event  of  the  discovery  of  a  localized  f^ub- 
dural  haematoma  or  arachnoid  cyst,  for  both  of  which  conditions  drain- 
age is  usually  required,  the  flap  may  be  replaced  and  one  of  the  trephine 
holes  utilized  for  the  emergence  of  the  drainage  tube. 

The  general  advantages  of  the  osteoplastic  flap  are  obvious,  an<i 
if  the  operation  be  restricted  to  suitable  cases,  and  carried  out  by  ex- 
perienced hands,  the  results  are  very  satisfactory.  This  is  especially 
the  case  when  the  further  manipulation  of  dura  and  brain  is  postponed 
for  a  few  days  (see  p.  427). 
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Operation.  The  preliminary  details  of  the  operation  are  practi- 
cally identical,  whatever  methods  be  adopted  for  the  division  of  the  bone. 

A  large  v  -shaped  incision  is  made  in  such  a  manner  that  the  three 
limbs  enclose  the  area  which  requires  exposure.  The  knife  is  entered 
at  one  extremity  and  carried  down  to  the  bone,  and  the  three  incisions 
rapidly  completed  one  after  the  other.  There  is  no  bleeding  worth 
mentioning  if  the  scalp-tourniquet  be  used.  The  incised  pericranium  is 
then  stripped  away  from  the  bone,  in  a  direction  away  from  the  centre 
of  the  flap,  for  about  half  an  inch.  At  the  anterior  and  posterior  termi- 
nations of  the  incision,  and  at  the  two  angles  of  the  flap,  the  scalp  and 
pericranium  are  pushed  aside  so  as  to  allow  of  the  application  of  a  half- 
inch  trephine.  At  these  four  points  holes  are  bored  and  the  four  disks 
of  bone  removed.  This  trephining  must  be  carried  out  with  all  the 
usual  precautions  (see  p.  371). 

The  subsequent  procedures  vary  according  to  the  measures  adopted 
for  the  division  of  the  bone.  This  may  be  carried  out  with  Gigli's  wire 
saw,  with  Doyen's  craniotomy  saw,  with  the  hammer  and  chisel,  or 
by  means  of  burrs  and  saws  driven  with  electricity.  Gigli's  saw  divides 
the  bone  from  within  outwards,  whilst  the  reverse  is  the  case  with  re- 
gard to  all  other  methods.  It  is  obvious  that,  however  skilful  the 
operator  may  be,  the  cutting  of  the  bone  from  without  inwards  increases 
the  risk  of  causing  damage  to  the  underlying  structures.  Gigli's  method 
therefore  presents  distinct  advantages. 

The  formation  of  the  hone-Hap  with  Gigli's  saw.  The  dura  mater  is 
separated  from  the  bone  between  the  two  anterior,  the  two  upper,  and 
the  two  posterior  trephine  holes.  This  is  carried  out  either  with  Gigli*s 
director  or  with  Horsley's  dural  separator.  Gigli's  director  (see  Fig. 
204)  is  passed  between  the  two  upper  trephine  holes,  the  handle  well 
depressed  and  the  head  kept  in  contact  with  the  bone.  When  presenting 
through  the  more  distal  hole,  the  whalebone  guide  is  passed  along  the 
groove  of  the  director,  and  the  special  saw  (see  Fig.  205)  attached  to 
the  holes  at  the  apex  of  the  guide  with  a  fine  silk  ligature.  The  guide  is 
then  withdrawn,  and  the  saw  after  it,  until  the  latter  emerges  from  the 
two  trephine  holes  and  lies,  throughout  its  course,  between  the  director 
and  the  bone. 

The  handles  are  then  affixed  to  the  saw,  and  the  bone  divided  between 
the  two  holes  in  an  oblique  manner  so  that  the  flap,  when  replaced, 
rests  on  a  ledge  of  bone.  The  action  of  the  saw  generates  so  much  heat 
that  the  assistant  must  be  instructed  to  keep  up  continuous  irrigation; 
the  sawing  process  itself  is  carried  out  by  steady  side-to-side  traction, 
without  jerks.  If  the  saw  breaks,  a  special  handle  may  be  attached, 
thus  obviating  the  necessity  of  introducing  a  fresh  saw. 
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Fig.  201.     The  Osteoplastic  Flap.     First  stage.     Shows  the   four  trephbe 
holes  and  Gigli's  director  in  position. 


X 


Fig.  202.    The  Osteoplastic  Flap.    Second  stage.    Shows  the  osteoplastic  ni? 
turned  back  and  the  exposure  of  the  dura  mater. 


CRANIECTOMY  AND  CRANIOTOMY 


379 


The  division  of  the  bone  is  completed  between  the  two  upper,  between 
the  two  anterior,  and  between  the  two  posterior  holes,  after  which  the 
saw  is  introduced  between  the  two  lower  holes.  In  this  last  case,  how- 
ever, it  is  only  necessary  to  weaken  the  bone  by  the  division  of  the 
internal  table,  and,  in  order  to  fulfil  this  object,  the  saw  should  be 
worked  in  a  more  horizontal  plane.  The  internal  table  having  been 
divided,  the  flap  is  levered  outwards  by  means  of  two  periosteal  ele- 


V 


Fig.  203.    The  Osteoplastic  Flap.    Third  stage.    Shows  the  turning  back  of 
the  dura  mater  and  the  exposure  of  the  brain. 

vators  introduced  beneath  the  bone-flap  at  its  upper  part.  The  dura  is 
carefully  stripped  away,  and  the  flap  finally  broken  across  at  its  base 
by  grasping  the  bone  between  the  fingers  and  sharply  snapping  it  across. 
The  flap  is  enveloped  in  gauze,  and  held  aside  till  the  termination  of  the 
operation. 

The  base  of  the  flap  should  then  be  examined  with  the  object  of  see- 
ing whether  any  of  the  underlying  meningeal  arteries  have  been  damaged. 
Some  difficulty  may  be  experienced  in  stopping  the  haemorrhage  from 
such  a  source,  and  it  may  become  necessary  to  strip  the  dura  further 
away  from  the  bone  and  utilize  the  craniectomy  forceps  before  the  bleed- 
ing point  can  be  secured.    In  some  few  cases  it  has  been  found  necessary 
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to  remove  the  flap  altogether.  Such  a  course,  however,  should  ven 
rarely  become  necessary  if  due  care  be  exercised  in  the  fracture  of  the 
base  of  the  flap. 

Time  may  sometimes  be  economized  by  making  trephine  holes  cr'v 
at  the  two  upper  angles  of  the  flap.  These  are  connected  horizontaih 
by  Gigli's  saw,  while  the  vertical  cuts  are  made  with  De  Vilbiss's  forcepr 
(see  Fig.  200).    At  the  lower  angles  of  the  flap  the  forceps  may  be  sc- 


Fig.  204.    GiGLi's  Director  and  Guide. 

manipulated  as  to  round  off  the  corners  and  weaken  the  base  of  the  flap- 
Fracture  is  readily  produced. 

The  formation  of  the  flap  with  the  aid  of  the  hand-sazi',  hammer,  and 
chisel.  In  place  of  Gigli's  saw,  the  four  holes  can  be  united  with  the 
hand-saw,  preferably  with  that  pattern  devi^ci 
by  Doyen  (see  Fig.  206),  in  which  the  depth  c: 
the  penetrating  edge  is  regulated  at  will  h\  a 
graduated  guard.  The  complete  division  of  the 
whole  thickness  of  the  skull  by  means  of  the  sa^^ 
alone  is  conducive  to  dural  injury,  and  it  is  there- 
fore advisable  to  saw  through  the  external  lal  ■: 
and  diploe  alone,  the  final  division  being  cxo 
pleted  with  the  craniotomy  chisel  (see  Fig.  J<\" 
and  hammer.  The  projecting  arm  of  the  chiK*. 
is  kept  firmly  against  the  overlying  bone  by  firr: 
depression  of  the  handle,  the  dura  being  th;:^ 
separated  from  the  bone  and  also  protected  fr-  r. 
injury  at  the  same  time.  With  a  few  taps  oi  the 
hammer,  the  inner  or  vitreous  table  of  the  skull  i- 
split  along  the  desired  line,  and  the  flap  tun:o. 
back  as  before. 

This  method  possesses  no  advantages  over  th-. 
one  previously  described,   whilst,   on  the  oth-r 
hand,  there  is  an  undoubted  liability  to  dural  ar 
meningeal  injury :  firstly,  because  that  compIivT-- 
tion  is  prone  to  occur  in  all  methods  where  the  bone  section  is  carritJ 


Fig. 
GiGLi's  Wire  Saw. 
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out  from  without  inwards,  and  secondly,  because  skulls,  even  of  normal 
individuals,  vary  in  thickness  to  an  extraordinary  degree.  Furthermore, 
the  chisel  tends  to  split  off  small  fragments  of  bone  which  may  possibly 
tear  the  dura,  and  finally,  the  application  of  the  hammer  must  neces- 
sarily result  in  mild  concussion  and  correspondingly  add  to  the  shock 
of  the  operation. 

The  formation  of  the  flap  unth  the  aid  of  burrs  and  saws,  driven  by 
an  electric  motor  or  other  means.     Many  burrs  and  saws  have  been 


Fig.  206.    Doyen's  Graduated  Saw. 
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Fig.  207.    Craniotomy  Chisel. 


Fig.  208.    A  Hand-motor.    For  use  with  NichoU's  and  van  Arsdale's 

saws,  drills,  &c. 


recommended,  graduated  in  size  and  shape  according  to  the  region  of 
the  skull  which  is  to  be  opened.  Hartley  ^  expresses  himself  well  satis- 
fied with  *  a  small  motor  trephine  of  such  size  and  weight  that  it  can  be 
held  by  the  operator  himself  and  allowing  of  perfect  control,  both  of 
the  cutting  tool  and  of  the  power.  The  tools  are  connected  by  means  of 
an  appropriate  chuck  directly  to  the  armature,  thus  obviating  all  loss  of 
^Annals  of  Surgery,  1907,  p.  481. 
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power  when  a  flexible  shaft  is  used.  The  trephine  holes  are  cut  with 
the  motor  trephine,  and  the  guarded  saw  then  introduced,  the  three  s:<ies 
of  the  flap  being  sawn  through  in  such  a  manner  that  the  final  applica- 
tion of  the  hammer  and  chiselcompletes  the  section  of  the  bone.' 

Two  instruments  received  with  some  favour  in  this  countn-  are 
Nichoirs  guarded  saw  and  van  Arsdale's  saw.  Both  of  these  can  be 
driven  by  the  hand-motor  patented  by  Down  Bros.  Nicholl's  saw  is 
provided  with  a  series  of  *  guards,'  graduated  according  to  the  depth  01 


Fig.  209.    Nicholl's  Guarded  Saw.       Fig.  210.     Van   Arsdale's  Saw. 

bone  required  to  be  penetrated.     Van  Arsdale's  saw  cuts  in  circles  • ' 
23/2  and  3  inches  in  diameter  (see  Figs.  208-10). 

The  disadvantages  of  the  hammer  and  chisel,  and  of  all  electnc- 
devices,  are  admirably  summed  up  by  Harvey  Gushing  ^  in  the  t«^l/^^* 
ing  words :  *  Simplicity  is  a  desirable  quality  in  operative  technique.  1  '^' 
the  blows  of  a  mallet,  even  though  transmitted  in  a  glancing  man-er 
are  undesirable;  and  speed,  the  chief  advantage  of  the  motor-dnvt: 
rotary  tools,  is  invariably  a  source  of  danger.  It  matters  little  wherh^" 
an  osteoplastic  flap  can  be  elevated  by  one  method  in  seven  minutes,  or 
^  Surgery,  Gyncecology,  and  Obstetrics,  March,   1908. 
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whether  another  requires  twenty ;  and  an  operator  who  persists  in  taking 
dangerous  corners  at  high  speed  will  be  the  cause  of  a  serious  or  fatal 
accident  some  day,  whether  he  is  driving  an  automobile  or  opening  the 
skull.  For  in  the  more  rapid  operation,  should  dura  or  cortex  happen  to 
be  injured  at  the  time  of  making  the  bone-flap,  not  only  is  the  chance 
lessened  of  a  successful  result,  particularly  in  cases  with  increased 
cerebral  tension,  but  also  time  is  actually  lost.  It  is  the  hare  and  the 
tortoise  over  again.' 

The  same  authority  also  writes  elsewhere :  *  Surgeons  who  use  elec- 
tro-motive force  for  osteoplastic  operations  are  able  to  work  very 
rapidly,  and  if  this  does  not  mean  added  risk  of  accident  it  is  desirable. 
However,  having  witnessed,  twice  from  a  Doyen  circular  saw,  and  once 
from  a  Crile  drill,  what  I  regard  as  a  most  serious  accident — namely, 
the  division  of  bone  and  dura  at  the  same  time,  owing  to  the  fact 
that  the  guide  of  the  speeding  instrument  worked  its  way  through  the 
adherent  membrane  instead  of  separating  it  from  the  skull — I  have 
clung  to  the  somewhat  slower,  but  certainly  less  dangerous  operation  by 
hand-driven  instruments.' 

The  experience  of  the  writer  leads  him  to  the  conclusion  that  the 
formation  of  the  osteoplastic  flap  is  carried  out  with  the  greatest  safety 
to  the  patient  by  means  of  the  hand-trephine,  Gigli's  saw,  and  De 
Vilbiss's  forceps. 


CHAPTER  III 

OPERATIONS  FOR  FRACTURES  OF  THE  SKULL 

OPERATIONS  FOR  FRACTURE  OF  THE  VAULT  IN 

ADULTS 

Indications.  Fractures  of  the  vault  of  the  skull  are  often  classi- 
fied arbitrarily  into  two  main  groups,  according  to  whether  operative 
treatment  is  necessary  or  not,  the  two  groups  being  differentiated 
sharply  from  one  another.  There  is,  however,  no  such  line  of  demarca- 
tion, for,  though  in  many  cases  the  correct  mode  of  treatment  is  obvious 
yet  there  are  a  considerable  number  of  cases  in  which  great  difficulty 
may  be  experienced  in  arriving  at  a  conclusion  as  to  whether  an  open- 
tion  is  advisable  or  not. 

A  general  review  of  the  indications  for  operation  will  show  that  the 
adoption  of  an  expectant  policy  frequently  ends  in  disaster,  and  there 
are,  furthermore,  but  few  cases  on  record  in  which  the  surgeon  hati 
reason  to  regret  the  carrying  out  of  operative  measures. 

In  the  event  of  the  general  condition  of  the  patient  being  compatiMt 
with  operation,  such  treatment  is  called  for  urgently  in  all  the  foUowim:     | 
conditions : —  I 

(a)  All  cases  of  punctured  fracture.  •  I 

(b)  All  cases  of  depressed  fracture,  whether  diagnosed  by  palpation  cr 
by  inference,  whether  simple  or  compound,  whether  complicated  or  not 

(c)  All  cases  of  fracture  complicated  by  extra-dural  or  localized  sub- 
dural extravasation  of  blood.  | 

(d)  All  elevated  fractures. 

(e)  All  compound  fractures. 
In  all  these  instances,  both  from  the  presence  of  depressed  fragment*^ 

of  bone  and  from  associated  injuries  to  brain  and  intracranial  vessels,  n 
is  obvious  that  no  mere  expectant  policy  should  be  pursued.  The  sur- 
geon has  also  to  bear  in  mind  the  possible  development  of  meningeal 
infection  and  the  more  remote  onset  of  Jacksonian  epilepsy,  &c.  In 
other  words,  early  and  active  surgical  treatment  is  imperatively  de- 
manded, for  it  is  not  only  necessary  that  every  effort  should  be  straine^l 
to  save  the  patient's  life,  but  that  the  surgeon  should  carry  out  those 
procedures  which  will  guard  most  effectually  against  the  more  rcmore 
possibilities  of  the  injury. 
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The  advisability  of  operating  on  simple  and  uncomplicated  fractures. 
If  It  can  be  determined  that  the  fracture,  whether  fissured,  stellate,  or 
comminuted,  is  simple  and  uncomplicated  by  any  serious  intracranial 
injury,  no  active  surgical  treatment  is  required.  The  determination  of 
such  conditions  is,  however,  always  a  matter  of  considerable  difficulty 
and,  from  the  almost  constant  presence  of  an  overlying  haematoma, 
often  quite  impossible. 

In  the  general  estimation  of  the  case,  it  should  be  borne  in  mind 
that  simple  uncomplicated  fractures  of  the  vault  are  decidedly  rare. 
For  instance,  Dwight,*  in  145  cases  of  fractured  skull  that  came  to 
autopsy,  found  only  six  in  which  a  fissured  and  localized  fracture  of  the 
vault  was  alone  present.  It  may,  of  course,  be  argued  that  simple  and 
uncomplicated  fractures  of  the  vault  are  seldom  fatal,  and  that  all  post- 
mortem statistics  are  fallacious.  Experience  shows,  however,  that  a 
force  which  suffices  to  fracture  the  skull  almost  necessarily  results  in 
further  injury. 

In  these  doubtful  cases,  the  surgeon  is  helped  greatly  in  his  decision 
by  a  general  review  of  the  patient's  condition,  and  more  especially  by 
the  symptoms  regarded  as  exemplifying  the  clinical  conditions  of  brain 
concussion,  irritation,  and  compression. 

When  there  is  mild  *  concussion,'  a  condition  associated  usually 
with  no  macroscopical  lesion  of  the  brain,  or  at  the  most  with  some 
slight  contusion,  operative  treatment  is  contra-indicated. 

When  there  is  severe  *  concussion,'  a  condition  usually  indicating 
brain-laceration,  considerable  doubt  exists  with  regard  to  the  advisabil- 
ity of  urging  operative  interference.  In  general,  it  may  be  stated  that 
a  persistent  subnormal  temperature  implies  such  severe  intracranial 
injury,  and  so  severe  a  state  of  shock,  that  operation  is  most  unlikely 
to  improve  the  patient's  condition.  On  the  other  hand,  when  the  tem- 
perature rises  progressively,  it  may  be  accepted  that  the  patient  is  pass- 
ing from  the  state  of  shock  to  that  of  reaction,  from  the  stage  of  con- 
cussion to  that  of  compression,  that  haemorrhage  is  taking  place  within 
the  skull,  and  that  operation  is  called  for. 

When  there  is  *  irritation,'  a  condition  usually  implying  cerebral 
contusion  or  slight  cerebral  laceration,  operation  is  again  contra- 
indicated.  *  Irritation,'  as  here  alluded  to,  implies  general  cerebral  irri- 
tation, and  not  that  localized  trouble  which  arises  from  the  pressure 
of  depressed  fragments  of  bone,  &c. 

When  there  is  'compression,'  a  condition  usually  associated  with 
depressed  fragments  of  bone  or  intracranial  haemorrhage,  operative 
measures  are  urgently  called  for. 

*  Boston  City  Hospital  Reports,  1894. 
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The  advisability  of  operating  on  fractures  that  only  involve  the  in- 
ternal table  of  the  skull  The  diagnosis  of  a  fracture  limited  to  the 
internal  table  is  only  possible  when  symptoms  of  localized  irritation 
ensue,  due  either  to  the  direct  pressure  exercised  by  the  depressed  frag- 
ments of  bone  on  the  dura  mater  or  brain,  or  to  the  irritation  resulting 
from  a  torn  meningeal  artery.  In  such  cases,  operation  is  indicated. 
Otherwise,  no  early  diagnosis  is  possible,  and  the  surgeon  must  adopt 
an  expectant  attitude,  awaiting  the  onset  of  symptoms  and  seizing  the 
earliest  opportunity  to  remedy  the  condition. 

Operation.  Preliminary  measures.  If  there  should  be  a  wound 
of  the  scalp,  no  attempt  should  be  made  to  gauge  the  extent  of  the  in- 
jury till  the  region  of  the  wound  has  been  shaved  and  cleansed :  digita. 
examination  enables  one  to  obtain  far  more  certain  information  as  ic 
the  extent  of  the  injury  than  can  be  obtained  by  any  instrumental  means. 
It  is  perhaps  hardly  necessary  to  add  that  care  must  be  taken  to  avoid 
mistaking  one  of  the  sutures  of  the  skull  for  a  fissured  fracture. 

Exploration  having  been  determined  upon,  and  the  usual  preparatory 
treatment  carried  out,  the  scalp-tourniquet  is  applied,  and  a  suitable 
scalp-flap  framed  and  turned  down,  advantage  being  taken  in  the  forma- 
tion of  the  flap  of  any  existent  scalp  injury. 

The  subsequent  details  vary  according  to  the  nature  of  the  fracture. 

Fissured  fractures.  If,  after  thorough  exposure  of  the  parts,  the 
operator  be  satisfied  that  he  has  to  deal  with  an  uncomplicated  fissureti 
fracture,  the  scalp-flap  is  returned  into  position,  and  a  small  drainage 
tube  inserted  at  the  most  dependent  part  of  the  flap,  this  tube  being  al- 
lowed to  remain  for  twenty-four  to  thirty-six  hours. 

If,  on  the  other  hand,  the  symptoms  point  to  the  presence  of  an 
extra-dural  hc-emorrhage,  the  bone  is  trephined  where  the  line  of  frac- 
ture crosses  the  course  of  the  suspected  vessel.  In  subdural  extravasa- 
tion the  trephine  is  applied  over  that  part  of  the  brain,  in  the  immediate 
vicinity  of  the  fracture,  from  which  the  symptoms  appear  to  emanate. 

In  a  small  proportion  of  cases,  the  symptoms  point  to  a  marked 
increase  in  the  intracranial  pressure  without  any  definite  localizing 
features.  Under  such  circumstances,  much  can  be  done  to  relieve  tht 
increased  pressure  by  carrying  out  the  operation  of  *  cerebral  deccnv 
pression  '  (see  p.  392). 

Depressed  fractures.  The  operative  details  vary  according  to  the 
nature  of  the  osseous  lesion. 

(a)  If  the  depressed  fragments  of  bone  are  interlocked  in  such  3 
manner  that  simple  elevation  is  impossible  {e,g.  pond  and  gutter  frac- 
tures), it  will  become  necessary  to  trephine  in  the  immediate  vicinit' 
of  the  fracture  in  order  to  lessen  the  mutual  attachment  of  the  fragment:^ 
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Fig.  211.    The  Elevation  of  a  Depressed  Fracture.    First  stage.    The 
trephine  circle  includes  the  outer  portion -of  the  depressed  area. 


Fig.  212.    The  Elevation  of  a  Depressed  Fracture.    Second  stage. 
The  trephine  disk  has  been  removed  and  the  elevator  is  in  position. 
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one  to  another,  and  obtain  sufficient  purchase  for  their  elevation  or 
removal. 

The  pericranium  is  stripped  away  from  the  region  of  the  depress:-  r 
(see  Fig.  211),  and  a  small  trephine  applied  in  such  a  manner  that  ih 
trephine  circle  includes  the  outer  part  of  the  depression.  Care  must  h 
taken  to  avoid  more  pressure  than  is  absolutely  necessary  over  tht 
depressed  fragments  for  fear  of  causing  injury  to  the  underlying  s-:!: 
parts.  This  advice  is  all  the  more  necessary  when  it  is  realized  that  the 
fracture  of  the  internal  table  is  almost  invariably  more  extensive  than 
that  which  involves  the  external  table  of  the  skull. 

The  disk  of  bone  is  removed  and  the  conditions  investigated  witr 
the  dural  separator.  When  the  degree  of  depression  and  the  splinterir;: 
of  the  internal  table  are  not  excessive,  the  parts  may  be  elevated  inu^ 
position.  In  most  cases,  however,  the  uncertainty  that  exists  with  ^^ 
gard  to  the  possibility  of  extensive  splintering  of  the  internal  talk. 
with  dural  laceration  or  other  lesion,  renders  it  necessarj-  that  the  c^ 
pressed  fragments  should  be  either  elevated  and  removed,  or  elenteJ 
to  such  an  extent  that  the  dura  can  be  fully  investigated.  For  this 
purpose,  the  craniectomy  forceps  may  be  needed.  The  dura  can  be  now 
examined.  If  torn,  the  opening  may  require  enlargement  in  order  that 
the  brain  can  be  brought  info  view  in  such  a  manner  that  complete  inves- 
j  tigation  can  be  carried  out  for  any  osseous  fragments  that  may  have  betir. 

driven  into  it;  all  such  fragments  are  carefully  removed.     All  haemor- 
rhage is  arrested,  the  dura  mater  sewn  up,  and  the  scalp-flap  approxi- 
mated, a  rubber  drainage  tube  being  inserted  at  the  most  convenicr: 
[  part. 

!  (b)  When  the  depression  is  of  such  a  nature  that  the  elevation  of 

I  the  fragments  can  be  carried  out  without  preliminary  trephining,  iht 

fragments  are  raised  with  the  periosteal  elevator,  and  the  me^lb^an^ 
j  and  brain  examined  as  described  above. 

\  Before  turning  to  the  next  class  of  fracture,  it  will  be  convenient  :c 

j  allude  briefly  to  the  modern  teaching  with  regard  to  the  replacement  0: 

I  osseous  fragments  and  trephine  disk. 

j  In  simple  fractures,  the  disk  and  larger  fragments  of  loose  bone  are 

'  to  be  replaced  in  the  anticipation  that  they  will  live  entire,  in  part,  ^r 

j  will  act  as  a  scaffolding  medium  for  the  formation  of  dense  fibrou? 

I  tissue.  .  After  removal  from  the  wound,  and  during  the  completion  of 

j  the  operation,  the  vitality  of  all  loose  fragments  may  be  presented  by 

j  placing  them  in  hot  saline  solution. 

j  In  compound  fractures,  the  smaller  fragments  are  discarded,  whi!^ 

f  the  trephine  disk  and  larger  fragments  of  bone  may  be  boiled  and  ther. 

j  replaced.    It  must,  however,  be  clearly  understood  that  all  replaced  frag- 
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ments  of  bone  act  as  sequestra  unless  primary  union  of  the  wound  can 
be  assured.  The  question  of  replacement  depends,  therefore,  to  a  large 
extent  on  the  nature  of  the  wound.  In  all  septic  cases  it  is  necessary  to 
discard  all  loose  fragments,  merely  preserving  those  that  retain  their 
pericranial  attachment.  The  gap  in  the  vault  may  be  remedied  at  a  later 
date  by  one  or  other  of  the  methods  advocated  for  the  closure  or  protec- 
tion of  defects  in  the  skull  (see  p.  411). 

Punctured  fractures.  In  this  class  of  fracture  there  is  a  special 
liability  to  dural  laceration  and  in-driving  of  comminuted  fragments  of 
bone.  A  full  exposure  of  the  parts  is  therefore  essential.  The  trephine 
can  be  applied  in  the  immediate  vicinity  of  the  fracture,  or,  as  is  often 
preferable,  the  site  of  puncture  may  be  enclosed  in  the  circle  resulting 
from  the  use  of  a  large-sized  trephine.  After  removal  of  the  bone,  the 
craniectomy  forceps  may  be  required  to  afford  complete  exposure  of  the 
dura  mater.  The  site  of  dural  puncture  is  enlarged  with  the  blunt- 
pointed  scissors,  the  brain  examined,  and  all  loose  particles  of  bone  re- 
moved. The  dura  should  be  sewn  up  as  well  as  circumstances  permit, 
and  the  wound  drained  as  alluded  to  in  the  previous  section. 

Fractures  limited  to  the  external  table.  Fractures  limited  to  the 
external  table  usually  result  from  the  impact  of  glancing  bullets,  and,  in 
the  absence  of  symptoms  pointing  to  the  existence  of  intracranial  com- 
plications, it  is  merely  necessary  that  a  suitable  scalp-flap  should  be 
framed,  turned  down,  and  all  comminuted  fragments  of  bone,  dirt,  and 
.  foreign  bodies  removed.  The  '  gutter '  in  the  bone  is  examined,  the 
ragged  edges  repaired  with  a  gouge  or  Volkmann's  spoon,  and  the 
wound  lightly  plugged  and  drained. 

Fractures  limited  to  the  internal  table.  As  previously  indicated,  the 
diagnosis  of  this  condition  is  only  practicable  when  the  depression  of 
osseous  fragments,  &c.,  so  irritate  the  dura  mater  and  brain  that  localiz- 
ing symptoms  ensue.  For  instance,  epileptic  fits  of  a  Jacksonian  type 
may  develop  shortly  after  the  accident,  this  condition  demanding  a  full 
exposure  of  the  affected  region.  The  operations  necessary  for  the  treat- 
ment of  traumatic  epilepsy  and  insanity  are  dealt  with  in  Chapter  V. 

OPERATIONS  FOR  FRACTURE  OF  THE  BASE  OF 
THE  SKULL 

Indications.  Fracture  of  the  base  of  the  skull  is  not  fatal  in 
itself,  death  occurring  from  one  or  other  of  the  intracranial  complica- 
tions incident  to  the  fracture — haemorrhage,  brain  laceration,  &c.  The 
operative  treatment  of  fracture  of  the  base  of  the  skull  comprises,  there- 
fore, those  measures  indicated  for  the  relief  of  the  particular  compli- 
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Fig.  213.  1  HE  •  Intermusculo-temporal  Operation  *  of  Gushing.  F-'-^- 
stage.  The  skin  and  temporal  fascia  have  been  turned  down  as  separate  tu;-^ 
and  the  temporal  muscle  has  been  split  in  the  direction  of  its  fibres.  The  ex- 
posed bone  has  been  trephined. 


Fig.  214.  The  *  Intermusculo-temporal  Operation  '  of  Gushing.  5tv.'^' 
stage.  The  fii)res  of  the  temporal  muscle  are  widely  retracted,  and  the  unkrly 
ing  hone  has  been  freely  removed.     The  bulging  dura  mater  is  incised  cruci«i.} 
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caticn  present.     For  each  and  all  of  these  reference  must  be  made  to 
other  sections. 

In  the  absence  of  all  localizing  features,  benefit  may  often  be  de- 
rived by  the  adoption  of  those  operative  procedures  that  aim  at  the 
reduction  of  an  increased  intracranial  pressure   (*  decompression '  op- 


FiG.  215.  The  *  Intermuscclo-temporal  Operation  '  of  Gushing.  Third 
stage.  The  split  temporal  muscle  is  reunited  and  the  temporal  fascia  is  partly 
sewn  into  position.  Note  the  fringe  of  temporal  fascia  attached  to  the  upper 
temporal  crest. 

erations).  Such  *  deccmpression  '  operations  are  urgently  called  for 
when  the  rai;ed  temperature,  slow  full  pulse,  stertorous  respiration,  and 
flaccid  extremities  point  to  a  condition  of  brain-compression. 

*  Decompression  '  operations  may  be  carried  out  either  in  the 
cerebellar  region  or  over  the  temporo-sphenoidal  lobe,  one  of  the  so- 
called  *  silent  areas  *  of  the  brain.  The  operations  are  known  as 
*  cerebellar  *  and  *  temporal  deccmpression  *  respectively. 

The  writer  has  had  considerable  experience  of  both  operations,  and 
though,  theoretically,  the  cerebellar  operation  should  bring  al)out  the 
greatest  benefit  to  the  patient,  insomuch  as  the  exposure  is  carried  out 
in  the  immediate  neighbourhood  of  the  medullary  centres,  and  though 
the  immediate  results  of  the  operation  may  be  satisfactory,  yet  the  fact 
remains  that  but  very  few  lives  are  saved  by  adopting  such  measures. 

On  the  other  hand,  the  disadvantages  of  the  operation  described  by 
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Harvey  Gushing  as  *  intermusculotemporal  cerebral  decompression  *  are 
very  great.    They  have  been  summarized  by  Gushing  as  follows : — 

(a)  The  frequency  with  which  the  bony  lesion  occurs  in  the  mid  Jit 
fossa  of  the  skull. 

(b)  The  fact  that  cerebral  contusions  are  especially  liable  to  involve 
the  tip  of  the  temporo-sphenoidal  lobe. 

(c)  The  exposure  of  the  territory  of  the  middle  meningeal  artery, 
and  the  ease  of  determining  the  presence  of  an  extra-dural  hxmorrhai:: 

(rf)  The  possibility  of  draining  through  a  split  muscle  rather  ihr, 
through  the  scalp. 

(c)  The  subsequent  protective  action  of  the  muscle  in  case  a  hen:: 
tends  to  form  in  consequence  of  traumatic  oedema. 

(/)  The  subsequent  absence  of  deformity,  the  skin  incision  being 
carried  out  in  the  main  through  the  hairy  portion  of  the  scalp. 

Operation  (the  intermusculo-temporal  operation  of  Cushin?' 
After  the  application  of  the  scalp-tourniquet,  an  incision  is  made  which 
starts  immediately  posterior  to  and  below  the  external  angular  frontal 
process,  and  passes  upwards  and  backwards  along  the  line  of  the 
temporal  crest  to  curve  down  finally  to  a  point  just  above  the  ear 
The  incision  involves  the  skin  and  subcutaneous  tissues  only,  and  the 
flap,  including  the  superficial  temporal  vessels,  is  turned  down  to  it> 
base.  Great  care  must  be  taken  to  avoid  cutting  the  temporal  artery  at 
the  base  of  the  flap.  The  exposed  temporal  fascia  and  muscle  are  then 
divided  down  to  the  bone  by  an  incision  which  corresponds  in  directi*  n 
to  the  line  of  the  temporal  muscle  fibres,  and  which  passes  obliqueh 
downwards  and  forwards,  from  the  central  point  of  the  temporal  cre^t 
to  the  mid-point  of  the  zygoma.  In  the  region  immediately  above  the 
zygoma,  this  division  of  muscle  fibres  is  carried  out  preferably  by 
forcible  retraction.  Troublesome  haemorrhage  is  thereby  often  p^^ 
vented.  All  bleeding  points  are  secured.  The  muscle  fibres  arc  the:: 
stripped,  both  forw^ards  and  backwards,  from  the  bones  entering  in' 
the  formation  of  the  temporal  fossa,  care  being  taken  to  avoid  detach- 
ment of  the  muscle  from  the  temporal  crest  itself.  The  pin  of  the 
trephine  is  placed  over  the  angle  between  the  anterior  and  posterior 
branches  of  the  middle  meningeal  artery,  and  the  disk  of  bone  remove^l. 
The  dura  is  separated  from  the  overlying  bone,  the  craniectomy  forceps 
applied,  and  the  bone  entering  into  the  formation  of  the  temporal  fossa 
freely  cut  away.  The  removal  of  bone  should  be  carried  out  mainly  iti 
the  anterior  and  poste-ior  directions.  The  bulging  dura  is  inci>ev' 
crucially,  right  up  to  the  margins  of  the  osseous  gap,  all  meningeal  vcr 
sels  that  cross  the  line  of  dural  section  being  previously  ligatured  "» 
either  side  of  the  proposed  line  of  dural  section.    The  anterior  part  o: 
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the  temporo-sphenoidal  lobe  is  exposed,  and,  by  gentle  retraction,  a 
small  rubber  drainage  tube  may  be  inserted  along  the  floor  of  the  middle 
fossa  of  the  skull. 

The  drainage  tube  is  brought  out  through  the  dura  (which  mem- 
brane is  not  sewn  up)  and  through  the  split  fibres  of  the  temporal 
muscle,  these  being  otherwise  carefully  approximated.  The  scalp-flap 
is  sewn  into  position  with  silk  or  salmon-gut  sutures,  a  hole  being  cut 
for  the  exit  of  the  tube.  Drainage  should  be  maintained  for  at  least 
twenty-four  hours,  and  longer,  if  necessary. 

As  a  slight  modification  of  Cushing's  operation,  the  writer  has 
found  that  certain  advantages  can  be  obtained  if  the  temporal  fascia 
be  turned  down  as  a  separate  flap,  a  fringe  being  carefully  retained  along 
the  temporal  crest  to  aid  in  the  later  approximation  of  the  fascia.  If  this 
proceeding  be  carried  out,  a  greater  area  of  bone  can  be  removed,  a 
matter  of  considerable  importance  when  it  is  considered  that  the.  relief 
of  intracranial  pressure  is  directly  proportional  to  the  size  of  the  gap 
in  the  skull  and  the  extent  of  the  dural  incision. 

After  the  union  of  the  temporal  muscle,  the  fascia  is  united,  if  pos- 
sible, to  the  fringe  that  has  been  preserved  in  the  region  of  the  temporal 
crest.    This  modification  is  depicted  in  Figs.  213-215. 

OPERATIONS  FOR  FRACTURE  OF  THE  VAULT  AND 
BASE  OF  THE  SKULL  IN  CHILDREN 

Indications.  The  marvellous  vitality  and  recuperative  power  of 
the  infant  justify  the  surgeon  in  adopting  a  more  expectant  poHcy  than 
that  indicated  for  similar  conditions  in  adults.  Otherwise,  the  indica- 
tions for  operation  closely  resemble  those  previously  alluded  to  in  deal- 
ing with  fractures  of  the  skull  in  adults. 

Birth-fractures.  Under  this  heading  are  included  those  fractures 
which  result  from  birth-injury  and  those  also  which  occur  shortly  after 
birth,  from  whatsoever  cause. 

Both  fissured  and  depressed  fractures  are  seen,  and  are  alike  usually 
more  or  less  obscured  by  the  presence  of  an  overlying  haematoma. 

Simple  uncomplicated  fissured  fractures  require  no  surgical  interfer- 
ence, but  when  the  fracture  is  associated  with  symptoms  indicative  of 
intracranial  haemorrhage,  the  ordinary  treatment,  as  laid  down  in  the 
preceding  sections,  must  be  carried  out.  Babies  are  also  liable  to  a 
special  variety  of  subdural  extravasation,  a  condition  known  as  *  birth- 
haemorrhage,'  to  which  allusion  is  made  on  p.  404. 

With  regard  to  depressed  fractures,  much  difference  of  opinion  ex- 
ists as  to  the  requisite  treatment.    Some  surgeons  maintain  that  the  de- 
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pression  will  rectify  itself  in  the  course  of  time,  whilst  others  urge  that 
evidence  is  gradually  accumulating  that  such  favourable  results  are 
rather  the  exception  than  the  rule,  and  that  the  depression  usually  per- 
sists as  a  permanent  defect,  retarding  the  development  of  the  underlying 
cortical  substance. 

In  the  absence  of  symptoms  pointing  either  to  general  or  local  irri- 
tation the  depression  may  be  allowed  two  weeks  in  which  to  rectify  it- 
self, and  failing  any  improvement  in  the  local  conditions  the  surge»n 
must  consider  the  advisability  of  remedying  the  defect. 

The  operative  treatment  of  depressed  fractures.  After  every  pre- 
caution has  been  taken  to  lessen  the  shock  which  will  accompany  an«l 
follow  the  operation,  a  scalp-flap  is  turned  down  which  will  suffice  t 
expose  the  depressed  area  of  bone.  The  trephine  (J^  inch  diameter  i  i^ 
then  applied  in  such  a  manner  that  the  trephine  circle  includes  the  outer- 
most margin  of  the  depressed  region.  After  removal  of  the  disk,  the 
dura  mater  is  gently  separated  from  the  under  aspect  of  the  bone  an: 
the  depressed  region  elevated  outwards  with  the  aid  of  the  periusteai 
elevator,  the  apex  of  the  instrument  being  applied  to  the  apex  of  :ht 
depression.  The  bone  usually  springs  back  readily,  and  in  such  ca>e> 
the  trephine  disk  can  be  replaced  and  the  wound  sewn  up. 

In  some  cases,  however,  the  defect  cannot  be  remedied  in  this  man- 
ner, the  depression  recurring  as  soon  as  the  outward  leverage  is  ^^ 
moved.  It  has  therefore  been  recommended  that  the  depressed  regi'  r 
should  be  completely  cut  out  with  a  large  trephine,  inverted  on  a  swal 
or  sterilized  towel,  reduced  to  the  required  curvature,  and  then  replace-' 
in  such  a  position  that  the  internal  surface  finally  becomes  external 

Nicholl  *  reports  twenty-three  cases  in  which  operation  was  Carrie^: 
out  for  depressed  birth-fractures  with  the  following  results: — 

(a)  In  ten  cases  the  depression  was  merely  levered  back  into  p^ 'Ti- 
tian. All  these  cases  ultimately  gave  disappointing  results  on  account « : 
recurrence  of  the  deformity. 

(6)  In  thirteen  cases  trephining  and  inversion  were  carried  out.  Ii' 
all  these  the  ultimate  result  was  most  satisfactory,  osseous  union  be:: .: 
apparent  after  ten  days. 

Gunshot  Wounds  of  Head.  The  extensive  experience  of  \\ar 
surgeons  in  this  phase  of  traumatic  surgery  has  been  considered  b} 
Penhallow  in  Vol.  V  of  this  system. 

^Annals  of  Surgery,  December,  1904. 


CHAPTER  IV 

OPERATIONS  FOR  INTRACRANIAL  HEMORRHAGE 

OPERATIONS  FOR  HEMORRHAGE  FROM  THE  MIDDLE 

MENINGEAL  ARTERY 

Indications.  Operative  interference  is  indicated  in  all  cases  of 
haemorrhage  from  the  middle  meningeal  artery  if  the  condition  of  th^ 
patient  be  compatible  with  such  treatment.  The  earlier  the  operation 
is   carried  out  the  better. 

Operation.  For  haemorrhage  from  the  anterior  branch.  After 
the  usual  preparatory  treatment,  the  '  site  of  election  '  for  trephining 
is  marked  out  on  the  scalp  by  taking  a  point  which  lies  2  inches  pos- 
terior to  the  external  angular  frontal  process  and  the  same  distance 
above  the  zygoma.  A  bradawl  is  introduced  through  the  scalp  so  as  to 
indent  the  external  table  of  the  skull,  thus  aiding  in  the  subsequent  ap- 
plication of  the  trephine.  This  procedure  cannot  be  carried  out  if  the 
haemorrhage  be  associated  with  a  depressed  or  comminuted  fracture  in 
the  temporal  region.  Under  these  circumstances  the  affected  region  is 
exposed  merely  by  the  formation  of  a  suitable  scalp-flap. 

An  incision  is  made  which  starts  immediately  posterior  to  the  ex- 
ternal angular  frontal  process,  curves  upwards  and  backwards  along  the 
temporal  crest,  and  terminates  above  the  ear.  The  flap,  comprising 
skin,  temporal  fascia,  and  muscle,  is  turned  down  to  its  base,  and  all 
bleeding  points  secured.  The  scalp-tourniquet  is  seldom  applicable  to 
this  condition,  and  consequently  the  haemorrhage  is  often  profuse. 

The  subsequent  procedures  vary  according  to  the  condition  of  the 
bone. 

//  there  be  no  fracture  of  the  temporal  region,  the  pin  of  the  trephine 
is  placed  over  the  indented  spot  and  the  disk  of  bone  removed.  Al- 
though the  presence  of  an  extra-dural  clot  would  minimize  the  danger 
of  dural  injury,  yet  the  trephining  must  be  carried  out  with  all  the 
usual  precautions.  In  the  event  of  an  error  in  diagnosis  the  surgeon 
merely  adds  further  complication  to  the  case  if  either  middle  meningeal 
artery  or  dura  be  injured,  valuable  time  being  lost  in  the  rectification  of 
the  trouble. 

After  the  removal  of  the  disk  of  bone  the  clot  will  be  exposed,  but, 
in  order  to  obtain  more  ample  exposure,  the  gap  must  be  enlarged  with 
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the  craniectomy  forceps,  this  enlargement  being  carried  out  in  a  direc- 
tion corresponding  to  the  general  course  of  the  vessel,  that  is,  upwards 
and  downwards  (see  Figs.  216,  217). 

//  a  fissured  fracture  be  found,  the  bone  is  trephined  where  the  frac- 
ture crosses  the  line  of  the  artery. 

When  the  fracture  is  comminuted,  the  fragments  of  bone  are  either 
levered  outwards  or  removed  till  sufficient  room  has  been  obtained. 


/ 


Fig.  216.  Exposure  of  the  Branches  of  the  Middle  Meningeal  Artexy. 
First  stage.  Suitable  scalp-flaps  have  been  turned  down,  and  the  skull  has  been 
trephined  over  the  *  sites  of  election '  for  exposure  of  both  anterior  and  pos- 
terior branches. 

The  greater  part  of  the  clot  can  be  removed  either  with  a  Volk- 
mann's  spoon  or  ordinary  teaspoon,  aided  by  free  irrigation  with  hot 
saline  solution. 

Bleeding  points  should  either  be  seized  with  forceps  and  tied  with 
fine  catgut,  or  underrun,  with  a  fully-curved  needle  threaded  with  cat- 
gut, on  either  side  of  the  actual  site  of  arterial  laceration.  The  needle 
must  be  passed  so  as  to  avoid  injury  to  the  pia-arachnoid,  and,  as  the 
vessel  is  embedded  merely  in  the  outer  wall  of  the  dura  mater,  it  is  not 
even  necessary  that  the  whole  thickness  of  the  dura  should  be  pene- 
trated with  the  needle. 


MIDDLE  MENINGEAL  HEMORRHAGE 


397 


When  the  artery  is  injured  above  the  level  of  the  gap  in  the  skull, 
the  bone  is  nibbled  away  in  the  upward  direction  till  the  bleeding  point 
is  exposed.  Haemorrhage  is  then  controlled  in  the  manner  described 
above. 

When  the  blood  wells  up  from  below,  the  craniectomy  forceps  are 
again  called  into  requisition,  and  the  bone  cut  away  rapidly  towards  the 


Fig.  217.  Exposure  of  the  Branches  of  the  Middle  Meningeal  Artery. 
Second  stage.  The  trephine  holes  have  been  enlarged  with  the  craniectomy 
forceps  in  the  required  directions. 


base  of  the  skull.  In  the  more  serious  cases,  it  may  be  necessary  to  re- 
move the  greater  portion  of  the  bone  entering  into  the  formation  of  the 
temporal  fossa.  In  the  meantime,  the  bleeding  may  be  controlled  by 
plugging  towards  the  base  of  the  skull  with  narrow  strips  of  gauze. 
Sufficient  bone  having  been  removed,  the  gauze  is  withdrawn,  when 
smart  sponging  should  enable  the  operator  to  determine  the  source  of  the 
haemorrhage.  At  this  stage  of  the  operation  a  head-lamp  will  be  found 
useful.  After  the  exposure  of  the  bleeding  point,  the  following  measures 
can  be  adopted  whereby  to  arrest  the  haemorrhage : — 
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(a)  The  application  of  a  ligature  on  either  side  of  the  site  of  arterial 
injury. 

(b)  The  vessel  may  be  underrun  on  either  side  of  the  injured  pan 

(c)  The  vessel  may  be  seized  with  artery  forceps  and  twisted. 

(d)  The  hcemorrhage  may  be  arrested  by  means  of  gauze  plugging 

(e)  The  foramen  spinosum  may  be  occluded. 

(/)  The  common  or  external  carotid  arteries  may  be  ligatured. 

Every  effort  should  be  made  to  control  the  haemorrhage  by  ligature, 
underrunning,  or  torsion.  Such  measures  are  often  difficult  to  acon- 
plish  and  the  surgeon  must  then  have  recourse  to  one  of  the  other 
methods  applicable  to  the  case.  Gauze  plugs  can  l^e  relied  upon  usual!; 
to  stop  the  bleeding,  but  they  possess  one  great  disadvantage — ^thev  ex- 
ercise pressure  on  the  cortex  and  prevent  expansion  of  the  brain.  The 
occlusion  of  the  foramen  spinosum  and  the  ligature  of  the  common  or 
external  carotid  arteries  complicate  and  prolong  the  operation. 

The  foramen  spinosum  is  exposed  in  the  following  manner:  The 
dura  mater  is  rapidly  stripped  up  from  the  base  of  the  skull,  the  s*  it 
parts  gently  but  firmly  retracted,  and  the  foramen  identified.  Its  occIj- 
sion  may  then  be  effected  either  by  means  of  a  sterilized  wooden  match 
by  a  small  piece  of  bone  derived  from  those  osseous  fragments  uhicr. 
have  been  removed  during  the  enlargement  of  the  trephine  hole,  or  1»\  i 
stout  piece  of  catgut  well  driven  into  the  hole. 

It  is  open  to  doubt  whether  ligature  of  the  common  or  extenu. 
carotid  arteries  is  ever  necessary,  though  several  cases  have  been  re- 
corded in  which  such  a  course  was  adopted.  The  external  cant 
should  be  tied  in  preference  to  the  common  vessel,  since,  the  brain  beir; 
already  compressed,  further  interference  with  the  blood-supply  >\:i 
necessarily  increase  the  risk  of  cerebral  oedema  and  softening. 

The  hcX^morrhage  having  been  arrested,  the  cavity  is  thoroueii-; 
flushed  out  with  hot  water  and  drained.  A  small  rubber  drainage  tu'-e 
will  often  suffice,  though,  in  the  more  serious  cases  and  especially  whc 
the  hcxmorrhage  has  been  arrested  by  means  of  gauze  tampons,  tie 
cavity  should  I)e  plugged  lightly  with  gauze.  The  proximal  emi>  •  ■ 
the  gauze  strips  are  l)rought  out  through  the  most  convenient  part  oi  tit 
scalp-flap.  These  drains  are  allowed  to  remain  for  twenty- four  to  thirty- 
six  hours,  at  the  end  of  which  time  they  may  be  shortened  or  removed 
according  to  the  circumstances  of  the  case. 

Alternative  measure  for  the  exposure  of  the  anterior  branch  of  *•'- 
middle  meningeal  artery.  By  some  surgeons  it  is  advocated  that  tht 
artery  should  be  exposed  by  the  formation  of  an  osteoplastic  flap  isee;- 
375).  The  disadvantages  of  such  a  method  may  be  classified  as  fol- 
lows : — 
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(a)  Rapidity  of  operation  is  essential,  both  for  the  relief  of  pressure 
and  for  the  control  of  the  bleeding.  Valuable  time  is  lost  in  the  forma- 
tion of  the  flap. 

(6)  The  bleeding  is  usually  associated  with  a  fissured  or  com- 
minuted fracture  of  the  bones  of  the  temporal  fossa;  under  such  cir- 
cumstances the  flap  cannot  be  formed. 

(c)  An  osteoplastic  flap  restricts  the  operative  field,  this  being 
especially  the  case  when  the  source  of  the  haemorrhage  is  situated  low 
down  in  the  middle  fossa  of  the  skull. 

((/)  An  incorrect  diagnosis  as  to  the  site  of  the  haemorrhage  may  be 
made,  thus  necessitating  the  further  enlargement  of  the  gap  in  the 
skull,  and  possibly  the  removal  of  the  entire  bone-flap. 

By  other  surgeons,  it  has  been  recommended  that  the  clot  should 
be  exposed  by  means  of  the  intermusculo-temporal  operation  of  Gush- 
ing (see  Fig.  213).  This  course  is  ideal,  but  unfortunately,  from  the 
limitation  of  the  operative  field,  seldom  practicable.  The  exposure  of 
the  clot  may,  however,  be  carried  out  through  the  fibres  of  the  temporal 
muscle  when  the  injury  has  been  inflicted  below  the  level  of  the  temporal 
crest,  when  the  clot  is  small  in  extent,  and  when  the  case  is  seen  shortly 
after  the  accident. 

For  haemorrhage  from  the  posterior  branch.  The  '  site  of  elec- 
tion '  for  exposure  of  the  posterior  branch  of  the  middle  meningeal 
artery  corresponds  to  the  point  of  intersection  of  the  two  following 
lines : — 

(i)  A  line  drawn  backwards  from  the  upper  border  of  the  orbit 
parallel  to  Reid's  base-line  (see  p.  359). 

(2)  A  line  drawn  vertically  upwards  from  the  posterior  border  of 
the  mastoid  process  of  the  temporal  bone. 

The  skull  is  trephined  at  this  point,  and  the  gap  in  the  skull  enlarged 
with  the  craniectomy  forceps  in  the  forward  and  backward  directions  (see 
Fig.  217).  The  bleeding  is  arrested  after  the  methods  enumerated  in  the 
section  dealing  with  haemorrhage  from  the  anterior  branch  of  the  artery. 

Results.  The  ultimate  result  of  operation  for  middle  meningeal 
haemorrhage  depends  on  two  factors — the  time  at  which  the  operation 
is  carried  out,  and  the  presence  or  absence  of  brain  contusion  and  lacera- 
tion. There  is  every  reason  to  believe  that,  when  treated  early  and  when 
unassociated  with  brain  injury,  the  prognosis,  both  immediate  and  re- 
mote, is  entirely  satisfactory. 

Wiesman  *  collected  257  cases,  of  which  no  were  submitted  to 
operation,  with  a  mortality  of  27;^.  Of  the  cases  in  which  no  operation 
was  performed  88jif  died. 

*  V.  Bergmann's  Systeni  of  Surgery,  vol.  i. 
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Duchaine  *  reports  27  cases  in  which  operation  was  carried  out,  with 
death  in  6  cases  only,  a  mortality  of  22^.  No  operation  was  carried 
out  in  7  cases,  and  all  but  one  died. 

Von  Bergmann  *  collected  1 10  cases  treated  by  operation,  with  74 
recoveries  and  36  deaths,  a  mortality  of  32.275^. 

These  statistics  are  most  instructive,  pointing  to  the  urgent  neces- 
sity of  early  operation  in  every  suitable  case. 


OPERATIONS  FOR  HAEMORRHAGE  FROM  THE 
SUPERIOR  LONGITUDINAL  SINUS 

Wounds  of  the  superior  longitudinal  sinus  are  almost  invariably 
associated  with  comminution  and  depression  of  the  overlying  vault,  the 
sinus-wall  being  perforated,  perhaps  transfixed,  by  one  or  more  of  the 
osseous  fragments.  The  blood  tends  to  escape  externally  along  the  line 
of  least  resistance,  but,  in  the  event  of  interlocking  of  fragments,  or 
as  the  result  of  application  of  firm  pressure,  haemorrhage  takes  place 
into  both  extra-dural  and  subdural  spaces.  Extra-dural  extravasation 
is  seldom  excessive  on  account  of  the  adherence  of  the  dura  to  the  bone 
and  the  low  venous  pressure.  The  subdural  space,  on  the  other  hand, 
permits  of  extensive  haemorrhage,  on  one  or  both  sides  of  the  falx 
cerebri.  The  operative  measures  may  therefore  be  considered  under 
two  headings : 

(a)  For  injury  to  the  parietal  wall  with  external  haemorrhage. 

(b)  For  injury  to  the  visceral  wall  with  subdural  haemorrhage. 
Operations  for  injury  to  the  parietal  wall  with  external  hcrtnorrhagc. 

After  the  application  of  the  scalp-tourniquet,  a  flap  is  turned  down. 
comprising  the  whole  thickness  of  the  scalp  and  so  framed  as  to  receive 
the  best  possible  blood-supply.  Advantage  should  be  taken  of  any 
existent  scalp  injury. 

The  fracture  being  in  this  manner  fully  exposed,  all  depressed  frag- 
ments of  bone  (excepting  such  as  appear  to  be  embedded  in  the  sinus- 
wall,  which  for  the  time  being  are  allowed  to  remain)  are  ele\'ated 
and  removed.  Complete  exposure  of  the  sinus  is  required,  both  in 
front  and  behind  the  actual  site  of  injury,  for  which  purpose  the 
craniectomy  forceps  should  be  utilized.  If  the  haemorrhage  be  copious 
it  may  be  arrested  by  the  insertion  of  strips  of  gauze  between  the  l)onc 
and  the  dura,  in  such  a  way  as  to  obliterate  the  lumen  of  the  sinuv 
When  all  bleeding  is  controlled,  any  fragments  of  bone  that  project 

^  Ruptures  dc  Vartere  meningee  moyenne,  Paris,  1890. 
2  Syste^n  of  Surgery,  vol.  i. 
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into  the  sinus  may  be  withdrawn.  The  rent  in  the  wall  should  be  treated 
after  one  of  the  following  methods : — 

(a)  It  may  be  possible  to  sew  up  the  rent  with  fine  catgut.  If 
feasible,  this  method  should  always  be  adopted. 

(&)  The  dura  may  be  drawn  across  from  side  to  side  by  means  of 
two  or  three  Lembert's  sutures  introduced  in  the  following  manner :  A 
small  fully-curved  needle,  threaded  with  catgut,  is  passed  through  the 
dura  immediately  to  one  side  of  the  sinus,  drawn  across  the  site  of 
laceration,  and  again  passed  through  the  dura  on  the  opposite  side. 
The  sutures  do  not  penetrate  the  sinus-wall,  and,  when  tightened  up, 
the  lumen  of  the  sinus  is  practically  obliterated.  Lateral  incisions 
through  the  dura,  for  relief  of  tension,  may  be  required. 

(c)  The  sinus  may  be  ligatured  in  the  following  manner:  Incisions, 
J<2  inch  long,  are  made  through  the  dura  mater,  parallel  to  the  line  of 
the  sinus  and  on  either  side  of  the  rent  in  the  vessel- wall.  An  aneurysm 
needle  is  passed  through  the  falx  cerebri  and  around  the  sinus,  entering 
and  emerging  at  the  dural  incisions.  The  needle  is  threaded  with  catgut 
and  withdrawn.  Ligatures  can  be  applied  in  this  manner  both  in  front 
of  and  behind  the  site  of  sinus  laceration. 

(d)  In  the  event  of  failure  to  arrest  the  haemorrhage  by  any  of  the 
methods  mentioned  above,  the  haemorrhage  can  be  controlled  by  the 
insertion  of  gauze  plugs  between  the  bone  and  the  sinus.  These  plugs 
should  be  allowed  to  remain  for  twenty- four  to  thirty-six  hours,  after 
which  time  the  wound  should  be  lightly  repacked. 

Operation  for  injury  to  the  visceral  wall  with  subdural  extravasation. 
It  is  usually  impossible  to  remove  all  the  subdural  clot,  but  much  can 
be  done  to  remedy  the  condition.  The  dural  tension,  the  absence  of 
pulsation,  and  the  peculiar  plum-colour  transmitted  to  the  dura  by  sub- 
dural haemorrhage,  not  only  point  to  the  nature  of  the  trouble,  but  also 
enable  the  surgeon  to  determine  on  which  side  of  the  falx  cerebri  the 
haemorrhage  is  situated. 

Free  drainage  must  be  established,  and  it  is  necessary,  therefore,  that 
a  counter-incision  should  be  made  through  the  dura  at  the  most  de- 
pendent point  possible.  A  suitable  region  may  present  if  the  bone  be 
extensively  comminuted.  Otherwise,  a  narrow  channel  must  be  cut  in 
the  bone  with  the  craniectomy  forceps,  prolonged  in  the  downward 
direction  till  the  lower  limit  of  the  clot  is  reached  (see  Fig.  218).  In 
carrying  out  this  procedure,  it  may  become  necessary  to  extend  the 
scalp  incision. 

The  presenting  clot  is  then  removed,  partly  with  the  spoon  and 
partly  by  irrigation.  Irrigation  may  be  carried  out  with  advantage 
from  the  site  of  primary  dural  injury  to  the  counter-incision  below. 


402 


CRANIO-CEREBRAL  OPERATIONS 


In  the  more  favourable  cases,  both  dural  incisions  may  be  closed  j:. 
but  in  the  majority  of  cases  it  is  advisable  to  establish  drainage,  a 
rubber  drainage  tube  being  inserted  in  the  manner  shown  in  Fig.  iiy 


Fig.  218.  The  Operative  Treatment  of  Subdural  Hemorrhage,  f'^^- 
stage.  The  skull  has  been  trephined  over  the  upper  part  of  the  clot  and  the  N^"^' 
cut  away  in  the  downward  direction  in  order  to  reach  the  lower  limits  there'' 
The  dura  mater  has  been  incised,  crucially  in  the  upper  part  and  vertically  !^ 
the  lower  part. 


OPERATIONS  FOR  TRAUMATIC  SUBDURAL 
HEMATOMA  OR  HiEMATOCELE 

It  is  probable  that  the  hcTmatoma  forms  a  short  time  after  the  acr- 
dent,  but  the  symptoms  resulting,  both  of  general  increase  in  in^^^* 
cranial  pressure  and  of  local  brain  compression,  seldom  become  mark^ 
before  ten  days  have  elapsed  from  the  time  of  the  accident.    Sulxlura 
haematoceles  usually  occur  over  that  part  of  the  brain  which  lies  in  re- 
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lation  to  the  fissure  of  Rolando.    Definite  localizing  symptoms  are  con- 
sequently generally  apparent. 

The  haematoma  may  be  exposed  either  by  craniectomy  or  craniotomy. 
The  former  operation  is  less  dangerous  to  the  patient  and  allows  of 
sufficient  exposure  to  remove  the  clot. 


Fig.  219.  The  Operative  Treatment  of  Subdural  Hemorrhage.  Second 
stage.  The  clot  has  been  removed  and  the  dura  mater  sewn  up.  A  drainage 
tube  has  been  inserted  so  as  to  drain  the  subdural  region  through  the  lower  part 
of  the  scalp-flap. 

Operation.  The  site  of  trephining  having  been  determined,  and 
the  scalp-tourniquet  applied,  a  bradawl  is  introduced  through  the  scalp 
so  as  to  indent  the  external  table  of  the  skull  and  allow  of  the  subse- 
quent accurate  application  of  the  trephine.  A  scalp-flap,  suited  to  the 
occasion,  is  turned  down,  the  skull  trephined,  and  the  disk  of  lx)ne  re- 
moved. The  appearance  of  the  dura  mater  enables  the  operator  to 
verify  the  diagnosis.  The  bone  is  then  nibbled  away  in  the  downward 
direction  towards  the  lower  limit  of  the  clot,  the  scalp  incision  being 
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prolonged  in  the  same  direction  if  necessary.  In  the  region  of  the 
trephine  hole  the  dura  is  incised  in  a  crucial  manner,  and  the  four  flaps 
held  aside  by  means  of  catgut  sutures  passed  through  the  apex  of  ^ch 
flap.  A  blunt  director  is  inserted  beneath  the  dura,  passed  in  the  do^Ti- 
ward  direction,  and  the  membrane  slit  up  to  within  a  short  distance  of 
the  lower  margin  of  the  osseous  gap.  Full  retraction  of  the  dura  will 
allow  the  exposure  of  the  clot.  Its  removal  can  be  carried  out  by  means 
of  the  scoop  and  by  irrigation.  The  cut  margins  of  the  dura  are  ap- 
proximated above  by  the  cross  union  of  the  four  apical  sutures,  and  by 
the  insertion  of  supplementary  sutures  applied  where  necessar)\  The 
downward  prolongation  of  the  dural  incision  is  also  sewn  up,  except  ai 
the  most  dependent  point  where  a  rubber  drainage  tube  is  inserted  be 
neath  the  dura  mater,  and  brought  out  through  the  scalp-flap  (see  Fig. 
219).    This  tube  must  be  allowed  to  remain  for  at  least  thirty-six  hours. 

Results.  The  most  complete  results  of  operative  treatment  for 
subdural  haematoma  are  supplied  by  Bo  wen,'  who,  in  a  series  of  scvenn- 
two  cases,  classifies  the  cases  as  follows : — 

Class  A.  Subdural  haemorrhage,  apparently  without  other  serious 
brain  injury. 

36  cases.     22  recovered  after  operation. 

14  died — II  without,  and  3  after,  operation. 

Class  B.    Subdural  haemorrhage  with  serious  brain  injury. 
36  cases.       6  recovered  after  operation. 

30  died — ID  without,  and  20  after,  operation. 

In  other  words,  every  case  died  in  which  operation  was  not  carried 
out,  whilst,  after  operation,  28  recovered  and  23  died. 

OPERATIONS  FOR  PIAL  AND  ARACHNOID 
HiBMORRHAGE 

The  anatomical  situation  of  the  extra vasated  blood  prohibits  all  at- 
tempt at  direct  removal.  Much  can  be  done,  however,  to  relieve  sjinp- 
toms  of  '  compression.'  For  '  decompression '  operations,  reference 
should  be  made  to  the  preceding  chapter. 

OPERATIONS  FOR  INTRACRANIAL  H-ffiMORRHAGE  IN 

THE  NEW-BORN 

The  superficial  cerebral  veins,  in  their  upward  course  towards  the 
superior  longitudinal  venous  sinus,  occupy  the  fissures  of  the  brain  and 
are  correspondingly  protected  from  injury.  In  order,  however,  to 
enter  the  lateral  lacunae  of  the  sinus  the  veins  must  necessarily  leave  the:r 
cerebral  beds  and  enter  upon  a  short  but  comparatively  unprotected 
^ '  Traumatic  Subdural  Haemorrhage,'  Guy's  Hosp,  Rep.,  vol.  lix. 
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course,  and,  as  a  result  of  the  overlapping  of  the  parietal  bones,  it  is 
in  this  part  of  their  course  that  the  vessels  are  liable  to  laceration.  The 
resultant  haemorrhage  is  consequently  subdural  in  position  and  takes 
place  on  one  or  on  both  sides  of  the  falx  cerebri.  The  clot  varies  in 
extent,  but  is  more  commonly  situated  immediately  anterior  to  the 
fissure  of  Rolando,  overlying  that  portion  of  the  cortex  which  is  re- 
sponsible for  the  movements  of  the  lower  extremity  of  the  opposite  side. 
The  symptoms  of  brain  compression  are  associated  consequently  with 
symptoms  of  local  irritation.  The  child  may  recover,  but  the  effects 
on  the  underlying  cortex  are  disastrous. 

The  age  of  the  patient  must  not  be  allowed  to  weigh  in  the  balance 
against  operative  interference,  for,  if  due  precautions  are  taken,  the 
new-born  child  stands  operation  well.  Gushing  ^  also  points  out  that 
*  the  possibilities  of  surgical  relief  are  limited  to  the  first  week  or  two 
after  the  haemorrhage  has  occurred,  for  old  cortical  scars  can  neither 
be  helped  by  medicine  nor  by  the  scalpel.' 

The  clot  can  be  exposed  by  craniectomy  or  craniotomy.  The  latter 
operation  results  in  a  more  complete  exposure  of  the  clot,  but  the  shock 
is  undoubtedly  more  severe. 

Operation.  Exposure  by  craniectomy  is  carried  out  in  a  manner 
similar  to  that  previously  described  for  *  traumatic  subdural  haemato- 
cele  '  (see  p.  402).  The  operation  should  be  carried  out  with  the  utmost 
expedition,  and  every  precaution  must  be  taken  to  avoid  shock. 

Exposure  by  craniotomy,  advocated  by  Gushing,  is  carried  out  as 
follows :  *  An  omega-shaped  incision  just  within  the  outer  margin  of 
the  parietal  bone  is  carried  down  to  the  bone  through  the  scalp  and  peri- 
cranium, and  the  latter  is  scraped  away  so  as  to  expose  the  thin  serrated 
edge  of  the  parietal  bone.  Under  this  a  blunt  dissector  is  passed,  so  that 
the  edge  of  the  bone  is  tilted  up,  and  then,  with  a  proper  cutting  instru- 
ment (strong  blunt-pointed  scissors  suffice),  the  bone  is  incised  in  a  line 
conforming  with  the  skin  incision  i  centimetre  or  more  within  the 
parietal  margin.  The  parietal  bone  is  then  broken  across  at  its  base. 
The  dura  is  opened  by  a  curved  incision  some  distance  within  the  bony 
margin,  and  the  superficial  clot  broken  away  and  lifted  off  in  fragments 
or  irrigated  away  with  a  gentle  stream  of  warm  salt  solution.  The 
dura  should  be  accurately  sutured,  the  bone  replaced,  and  the  skin  closed 
with  suture.' 

Results.  Gushing  reports  nine  cases  with  four  recoveries,  appar- 
ently complete  and  permanent.  In  the  fatal  cases  there  was  an  extensive 
extravasation  over  the  entire  hemisphere.  In  three  cases  a  bilateral 
exposure  was  required. 

^Keen's  Surgery,  vol.  iii,  p.  99. 


CHAPTER  V 

OPERATIONS  FOR  TRAUMATIC  EPILEPSY  AND  INSANITY: 
CLOSURE  OF  DEFECTS  IN  THE  SKULL 

OPERATIONS  FOR  TRAUMATIC  EPILEPSY,  TRAUMATIC 
INSANITY,  AND  GENERAL  PARALYSIS  OF  THE 
INSANE 

A  GREAT  difference  of  opinion  exists  with  regard  to  the  amenability 
of  cases  of  traumatic  epilepsy,  insanity,  &c.,  to  surgical  treatmetii. 
Some  surgeons  urge  operative  treatment  and  report  enthusiastically  on 
their  results,  others  express  their  opinions  in  the  gloomiest  pns'^iMe 
terms.  These  divergent  views  are  readily  explained  when  it  is  consideml 
that  no  absolute  rules  can  be  laid  down  as  to  the  suitability  of  a  case  for 
operation,  for  the  simple  reason  that  no  one  can  foretell  with  certainn 
the  pathological  conditions  present.  The  symptoms  may  be  due  to  the 
mere  adherence  of  the  scalp  to  the  bone,  to  osteosclerosis,  to  depressi*  r^ 
of  bone,  matting  of  membranes,  subdural  hcematccele  or  cyst,  and  tu 
scarring  of  the  brain.  Seme  of  these  conditions  are  capable  of  cnrc. 
others  of  alleviation.  The  enthusiasts  may  have  been  exceptionally  care- 
ful in  their  selection  of  cases  or  unusually  lucky  in  the  pathological  con- 
ditions found  at  the  time  of  operation.  However,  in  general  it  may 
be  concluded  that  the  surgeon,  though  very  guarded  in  his  prognc>i-. 
should  generally  be  biased  in  favour  of  operative  treatment,  and  shoiil'> 
urge  the  same  when  both  local  and  general  conditions  are  favourable. 

Indications.  A.  In  traumatic  epilepsy.  According  to  the  late 
Professor  von  Bergmann,  ^  the  indications  for  operation  are  as  tal- 
lows : — 

(i)   Recent  cases  with  infrequent  attacks  of  epilepsy. 

(ii)  Cases  which  have  manifestations  on  the  skull  or  scalp  of  l)^^ 
vious  injury. 

(iii)  Cases  which  have  symptoms  described  as  Jacksonian  in  char- 
acter. 

The  suitability  of  a  case  for  operative  treatment  hinges  to  a  grea: 
extent  on  the  presence  or  absence  of  cortical  scarring  and  tract  defen- 
eration. If  such  changes  are  present,  there  can  be  but  little  expectatiii' 
of  ameliorating  the  patient's  condition.     In  favourable  cases,  and  e5- 

^  Systcfn  of  Surgery,  vol.  i. 
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pecially  in  those  that  fulfil  the  indications  laid  down  by  von  Bergmann, 
considerable  improvement  may  be  attained  by  adopting  operative  meas- 
ures, with  now  and  again  a  complete  cure. 

In  order  to  avoid  disappointment,  it  should  be  explained  to  the 
patient,  or  patient's  friends,  that  one  of  the  three  following  results  may 
be  anticipated: — 

1.  A  complete  cure,  for  which  it  is  necessary  that  favourable  local 
conditions  should  be  found,  and  that  the  patient  should  be  so  circum- 
stanced as  to  be  enabled  to  take  complete  rest,  physical  and  mental,  for 
one  year  after  the  date  of  the  operation. 

2.  An  alleviation  of  symptoms,  the  fits  becoming  less  frequent  and 
less  severe,  and  the  general  mental  and  physical  condition  much  im- 
proved. 

3.  A  temporary  improvement  only,  the  symptoms  recurring  at  a 
later  date,  but  the  fits,  &c.,  not  more  severe  than  before. 

B.  In  traumatic  insanity,  &c.  Powell  ^  pointed  out  that,  in  the 
very  great  majority  of  cases  of  traumatic  insanity,  the  injury  is  com- 
paratively superficial,  resulting  in  depression  of  the  bone,  pachy- 
meningitis, osteosclerosis,  &c.,  and  that  only  in  a  very  few  cases  is  the 
deeper  cerebral  tissue  diseased.  In  67  cases,  27  showed  depressed  bone, 
15  osteophytes  or  splinters,  4  cysts,  and  7  pachymeningitis. 

Duret  ■  draws  attention  to  three  main  points :  the  great  nervous 
sensibility  of  the  dura  mater,  the  absence  of  cerebral  changes,  and  the 
almost  instantaneous  cure  of  some  cases  after  trephining  and  removal 
ai  the  irritating  cause.  He  argues  that  the  nervous  phenomena  in 
traumatic  insanity  are,  in  most  cases,  reflexly  due  to  meningeal  irrita- 
tion. 

All  available  evidence  tends  to  show  that  the  opinions  of  Powell 
and  Duret,  with  regard  to  the  presence  of  an  exciting  cause,  are  correct, 
such  conditions  being  found  in  a  large  proportion  of  cases.  Operative 
treatment  is  indicated,  therefore,  in  all  cases  where  the  history  of  the 
case  or  the  local  conditions  suggest  the  possibility  of  some  local  patho- 
logical lesion. 

Operative  measures  to  be  successful  must  be  carried  out  at  an  early 
stage  of  the  trouble,  before  cortical  degenerative  changes  have  had  time 
to  occur. 

C.  In  general  paralysis  of  the  insane.  Claye  Shaw  ^  writes :  *  I 
am  quite  sure  that  a  surgical  operation  should  only  be  resorted  to  when 
other  remedies  have  failed,  but  if  it  be  granted  that  pressure  exists  in 

*  Traumatic  Insanity,  Oxford,  1893. 
2  Sur  les  traumatismes  ccrchraux. 

*  The  Journal  of  Medical  Science,  October,  1894. 
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acute  insanity,  either  of  the  excited  or  depressed  t; 
measures  seem  useless,  it  would  appear  that  nothing  is 
ation.*  Some  Continental  surgeons  are  more  insistent 
adopting  operative  measures  in  the  earlier  stages  of  tl- 
experience  of  the  writer,  the  early  results  of  operation 
able,  but  no  permanent  benefit  has  been  obtained« 

[n  the  operative  treatment  of  traumatic  epilepsy 
surgeon  has  evidence  of  extemal  injury,  the  lesior 
scalp- scar  adherent  to  the  bone  to  an  extensive  osseot 
operations  suited  to  these  conditions  are  described  b< 
gical  treatment  of  genera!  paralysis  *  decompressioi 
indicated,  for  which  reference  should  l>e  made  to  p. 

Operation,  Though  the  operative  details  vary 
circuni-stances  of  the  case,  the  preliminary  details  a' 
scalp  is  shaved  and  cleansed  in  the  usual  manner,  tl 
in  gauze,  and  the  scalp-tonrniqnet  applied  (see  p.  367 

The  formation  of  the  scalp- flap,  J  Hi  en  the  scalp 
bone,  the  incision,  carried  throughout  down  to  the 
such  a  manner  that  the  scalp-flap*  when  turned  dow 
permit  not  only  of  the  detachment  of  the  scar  but  ah 
exposure  of  the  neigh  touring  portion  of  the  skull,  Ir 
the  scalp  was  adherent  to  the  bone  all  fibrous  tis^ 
pericranium  are  carefully  dissected  away  to  allow  oi 
tion  of  the  bone  itself. 

IV hen  the  scalp  is  adherent  to  dura  or  brain,  as 
osseous  deficiency,  the  edge  of  the  knife  should  lie 
the  under  aspect  of  the  flap,  and  the  flap  carefully  peel 
region  of  the  *^ap  antl  from  adherent  membranes,  &c. 

The  examination  of  the  bone.  Careful  search  is  r 
or  depressed  fracture  or  other  evidence  of  osseous  lesic 

IV hen  no  fracture  is  found,  the  question  arises  as  t 
measures  are  indicated  or  not.  Although  it  cannot  b 
&c.,  may  arise  merely  as  a  result  of  the  adherence  of  tl 
yet  it  is  clearly  established  that  such  cases  arc  exceed 
general  rule,  therefore,  the  operator  should  trephine 
area  from  which  the  trouble  appears  to  emanate  in  on 
possibility  of  the  existence  of  depression  of  intern; 
hsematoma,  arachnoid  cyst,  &c, 

JVhen  a  fissured  fracture  is  found,  the  bone  she 
Mliere  the  line  of  fracture  crosses  that  region  of  the 
the  symptoms  appear  to  originate. 

When  a  depressed  fracture  is  found,  the  trephine 
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a  manner  that  the  trephine  circle  just  includes  the  outer  segment  of  the 
depression.  During  the  trephining,  special  care  must  be  taken  to  avoid 
damage  to  the  dura  mater  which  is  probably  adherent  to  the  under 
aspect  of  the  bone.  After  removal  of  the  disk,  the  dura  is  stripped 
away  from  the  bone  and  the  depression  rectified  with  the  elevator  and 
craniectomy  forceps  (see  Fig.  212).  In  the  event  of  failure  to  lever  the 
depression  outwards  it  will  be  necessary  to  cut  away  the  whole  of  the 
depressed  bone.  De  Vilbiss's  forceps  enable  the  operator  to  cut  a 
narrow  channel  around  the  affected  region,  after  which  the  isolated 
piece  of  bone  can  be  readily  removed.  In  any  case,  it  is  absolutely  essen- 
tial that  a  good  view  be  obtained  of  the  underlying  dura. 

When  there  is  osseous  deficiency,  it  will  be  found  that  the  gap  in  the 
bone  is  filled  up  with  dense  fibrous  tissue,  adherent  to  the  margins  of 
the  bone  and  possibly  to  both  dura  and  brain  as  well.  It  is  absolutely 
essential  that  this  tissue  should  be  removed,  for  all  available  evidence 
points  to  the  fact  that  meningeal  irritation  is  the  main  cause  of  the 
fits,  &c. 

The  removal  of  the  fibrous  tissue  is  best  carried  out  by  beginning  at 
the  most  promising  part  of  the  gap,  detaching  the  tissue  adherent  to 
some  more  prominent  portion  of  bone,  and  exposing  the  underlying 
dura  mater.  The  dura  is  then  separated  from  the  bone  in  a  direction 
away  from  the  centre  of  the  gap,  and  the  craniectomy  forceps  applied  till 
sufficient  room  has  been  obtained  to  allow  of  the  introduction  of  some 
blunt  instrument  and  the  insinuation  thereof  between  the  scar  tissue 
and  the  dura  mater.  It  now  remains  to  remove  the  central  mass  of 
fibrous  tissue,  a  simple  procedure  when  it  is  not  adherent  to  the  dura 
or  brain,  and  carried  out  as  follows :  The  dura  mater  and  scar  tissue  are 
separated  from  one  another,  the  scar  tissue  seized  with  pressure- forceps, 
lifted  up,  detached  from  the  margins  of  the  gap  and  removed.  In  the 
more  complicated  cases,  where  the  scar  tissue  is  adherent  to  the  dura 
mater  and  brain,  careful  dissection  is  required.  In  most  cases  it  is 
necessary  to  remove  that  part  of  the  dura  mater  which  is  included  in  the 
scar.    The  cerebral  substance  should  be  carefully  protected  (see  below). 

The  treatment  of  the  dura  mater.  When  the  dura  has  not  been 
injured  during  the  process  of  exposure,  is  pulsating  freely  and  presenting 
a  normal  appearance,  preparations  can  be  made  to  close  in  or  protect 
the  deficiency  in  the  vault. 

When  the  dura  bulges  outwards,  and  when,  in  other  respects,  the 
indications  point  to  an  increase  of  intradural  pressure,  the  membrane 
is  incised  crucially  and  further  investigation  carried  out  in  the  search 
for  a  subdural  haematoma,  arachnoid  cyst,  or  other  lesion.  A  haema- 
toma  is  washed  out  and  drained;  an  arachnoid  cyst  is  either  shelled 
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cut  entire  or  treated  by  excision  of  the  parietal  wall 
drainage. 

When  the  dnra  is  thickened,  matted,  and  adherei 
Fhonld  lie  picked  up  at  the  least  adherent  part  and  i 
awa\%  exposing  the  loose  mesh-work  of  the  pia-arach 
surface  of  the  hrain  heing  so  brought  into  view,  the 
and  cH^ meeting  forceps  may  be  further  required  to  re: 
shreds  oi  matted  tissues,  this  process  being  continuec 
health V  re^ir>n  has  1)een  brought  into  view. 

The  treatment  of  a  cortical  scar.  There  is  no  res 
superficial  jjonion  nf  a  cnrtical  scar  should  not  be  fr 
unfurtnnateb.  such  removal  is  almost  necessarily  folkr 
tion  of  another  scar,  at  least  as  extensive  as  the  orig 
t if  111.  The  removal  of  cortical  scars  has,  therefore, 
into  disrepute,  and  most  surgeons  content  themselves 
of  the  pi  a -arachnoid  regiou,  the  actual  cerebral  sul 
untouched.  All  h;emorrhage  must  be  arrested,  blee 
clamped  <vr  underrun  and  ti'jtl  with  fine  catgut.  1 
hiemorrhage  after  the  re[H.sition  of  the  scalp  favours 
fre^h  adhesions. 

The  prevention  of  fresh  adhesions  between  tl 
brain,  and  between  the  dura  and  the  scalp.  Many  rr 
adv'Ecatet].  li  has  been  recn  mm  ended  that  some 
shoulil  lie  in-erted.  ^uch  as  fresh  egg-albumen,  gutta- 
tr^ld  fnib  l>ct\\cen  I  lie  Ijrain  anil  the  dura,  the  lattei 
^cntl>  lifted  up  aii<l  the  tnedium  insinuated  beneath. 
ho\v(.\er.  tb:tt  all  thc^e  substance-^  are  comparatively  ui 
unaded  i-r  ^urrnuiuled  by  granulation-tissue  and,  late 
eiK'l'i^ed  in  dcn-e  fibrims  tt^'^ne.  hjiglish  ^  savs.  *  Tt 
uliiU  the  j  He  vent  inn  of  adbr^inns;  they  will  form  in 
that  nia\  be  done/  In  suitable  cases,  however,  the  adi 
I  I  ilie  brain  may  be  prevented  l>y  stitching  that  mem 
cranium. 

11ie  U'^e  of  transplants  (»l  fat  or  fat  attached  tc 
liein^  Tnni-]j]anted,  id  repair  the  defect  has  been  used 
^ncces^   in   prLVcnhni^   such   adhesions. 

The  prr\L'nii<  11  t^i  adliesi^n^  Ix'tween  the  dura  anc 
hand  and  the  -calp  nu  the  other,  antl  tlie  closure  or  ] 
u\  tbe  -kulK  art-  nibject:.  srt  intimately  allied  that  th 
considered    ti^getber. 

^  Liiucif,  Fell.  27,  1904,  p.  563. 
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E  CLOSURE  OR  PROTECTION  OF  DEFECTS  IN  THE 

SKULL 

[ndications.     Operative  measures  for  the  closure  or  protection 

:aps  in  the  skull  are  indicated  in  the  following  conditions : — 

fi)  Large  defects,  post-operative  or  traumatic. 

[ii)   Small  defects  situated  over  exposed  portions  of  the  skull  or 

'  the  more  important  regions  of  the  brain. 

[iii)   Both  large  and  small  defects  associated   with  chronic  fixed 

lache,  insanity,  Jacksonian  epilepsy,  &c. 

[\v)  Certain  congenital  deficiencies  in  the  vault. 

Small  defects,  unless  situated  in  exposed  regions  or  associated  with 

ptoms,  require  no  active  treatment.    The  gap  becomes  diminished  in 

by  the  inward  growth  of  the  surrounding  bone  and  by  the  develop- 

t  of  fibrous  tissue  of  such  density  that  the  underlying  structures 

effectually  protected. 

Methods.     The  methods  that  have  been  adopted  for  the  closure 

rotection  of  gaps  in  the  skull  may  be  classified  as  follows : — 

^i)  The  formation  of  bone-flaps — 

Derived  from  the  neighbouring  portion  of  the  skull. 

Derived  from  some  other  bone  of  the  patient. 

Derived  from  the  bones  of  a  freshly-killed  animal. 
{2)  The  interposition  of  plates  of  some  foreign  material  between  the 
3  and  the  bone,  or  the  insertion  thereof  into  the  osseous  deficiency. 
Bone-flaps.  The  osteoplastic  method  of  Konig  and  Miillcr.^  Two 
;  are  formed  in  the  manner  described  below  and  the  two  inter- 
iged  in  position.  A  Q-shaped  flap,  comprising  the  whole  thickness 
tie  scalp,  is  turned  down  so  as  to  expose  the  region  of  the  deficiency, 
incision  is  carried  down  to  the  bone  throughout,  and  should  lie 
it  Yi  inch  away  from  the  margins  of  the  gap.  The  flap  is  carefully 
?cted  from  underlying  structures  to  which  it  may  be  adherent,  and 
y  precaution  taken  to  avoid  damage  to  those  arteries  that  enter 
ig  the  base  of  the  flap  and  which  minister  to  its  vitality.  All  bleed- 
points  are  clamped  and  tied. 

A  second  flap  is  framed  from  the  scalp  immediately  to  one  side  of 
first  flap.  This  second  flap  corresponds  in  size  and  shape  to  the  one 
ady  made,  but  diflFers  in  having  its  base  pointing  in  the  opposite 
ction.  It  is  also  peculiar  in  that  it  consists  of  the  whole  thickness 
he  scalp,  together  with  the  external  table  of  the  skull.  The  scalpel 
irried  down  to  the  bone,  and  the  margins  of  the  incision  retracted 
ich  a  manner  as  to  allow  of  the  application  of  the  hammer  and  chisel. 
^  Ceniralbl.  fiir  Chirurgic,  1890,  pp.  65  and  497. 
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The  external  table  is  cut  through  along  the  line  of  t 
and  split  away  from  the  rest  of  the  bone.    The  two  fla 

changed  in  position  and  sewn  down  with  salmon-gut  s 

The  osteoplastic  flap  is  by  no  means  easy  to  fn 
table  tending  to  break  up  during  the  process  of  sepai 
its  formation  is  confined  to  those  parts  of  the  skull  i 
tables  are  separated  by  diploic  tissue.  The  operati 
limited  to  the  occipital,  parietal »  and  frontal  regioi 
region  should,  however,  be  generally  excluded  from 
this  mode  of  treatment  on  account  of  the  deformity  ; 
necessarily  ensue. 

Many  cases  also  have  been  recorded  in  which  thi 
the  bone*flap  has  contracted  fresh  adhesions  to  the 
thus   defeating   one   of    the   main    objects   that    the 
view. 

In  suitable  cases,  however,  a  good  result  may  be  ant 
is  absolutely  essential 

Bone-Haps  derived  from  the  banes  of  the  patient,  0\ 
freshly-killed  animaL  A  bone-graft  may  be  cut  frorr 
patient  or  from  any  suitable  bone  of  a  treshly-killed  ; 
in  the  skull  is  first  exposed,  the  margins  refreshed, 
shape  estimated.  The  bone-graft  is  then  cut  from 
suited  in  every  respect  to  the  deficiency  that  is  to  be 
into  the  gap,  and  sewn  into  position.  The  ultimate  rt 
this  method  are  by  no  means  satisfactory.  They  i 
as  follows : — 

(a)  The  bone-graft  may  retain  its  vitality  and  cc 
the  gap. 

(fc)  The  graft  may  act  as  a  foreign  body,  become  ii 
lation-tissue  and  be  more  or  less  completely  absorbed, 

(c)  In  the  event  of  the  slightest  failure  in  asepti 
puralion  occurs,  and  continues  till  the  wound  has  be 
the  graft  removed. 

The  attendant  difficulties  and  frequent  failures  in 
hetero-transplantations  of  normal  bone  led  to  the  uti 
cified,  calcined,  and  boiled  bone*plates.  Between  thes 
but  little  to  choose,  for  it  is  generally  accepted  thai 
whatever  nature,  usually  act  merely  as  a  scaffolding 
formation  of  fibrous  tissue.  The  absorption  of  decaL 
results,  according  to  Barth,  from  the  absence  of  the  ca 
are  so  essential  to  the  life  of  the  graft  and  the  format 
Calcined  and  boiled  grafts  presumably  owe  their  ultini 
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ct  that  the  bone-cells  are  destroyed  in  the  process  of  graft  prepara- 

)inions  are  correspondingly  divergent  as  to  the  most  suitable 
d  of  protecting  or  closing  in  the  gap  in  the  skull.     Senn  recom- 

calcined  bone,  Mertens  and  Westermann  boiled  bone,  whilst 
am-Green  ^  advises  the  Konig-Miiller  flap  in  the  first  case,  and,  in 
ent  of  failure,  boiled  bone-grafts. 

ates  of  some  foreign  material.  Gold  plates  are  expensive,  and 
t  no  material  advantage  over  the  cheaper  metal,  silver.  Aluminium 
)ng  and  light,  but  insufficiently  malleable.  Celluloid  is  strongly 
mended  by  Fraenkel,  Pringle,^  and  others.  Pringle  uses  plates 
Me  inch  thick,  moulded  slightly  by  immersion  in  hot  water,  and 
iserted  within  the  margins  of  the  gap.  He  reports  favourably  on 
mlts  obtained. 

those  cases,  however,  in  which  the  writer  has  deemed  it  necessary 
;e  in  or  protect  gaps  in  the  skull,  the  following  method  has  been 
to  give  satisfactory  results: — 

e  plates  utilized  are  of  pure  annealed  silver,  9iooo  inch  in  thickness 
2  Birmingham,  Metal  Gauge).  The  plates  are  light  and  of  fair 
bility.     Supposing  now  that  it  is  required  to  protect  a  deficiency 

vault — irregular  in  shape,  round  or  oval,  it  matters  not — the 
mm  antero-posterior  and  vertical  diameters  are  measured  before 
ion,  and  a  piece  of  silver  is  cut  out  which  is  about  3^  inch  longer 
1  diameters.  The  convexity  of  the  skull  in  the  region  of  the  gap 
jhly  estimated  and  the  plate  hammered  into  corresponding  shape, 
rocess  is  readily  carried  out  by  laying  the  plate  on  a  heavy  leaden 
ind  hammering  to  the  required  curvature.  The  convexity  is 
ted  by  the  site  of  application  of  the  blows,  the  heavier  being  ap- 
o  the  central  or  apical  portion  of  the  plate,  the  weaker  to  the 
sry.'  A  rough  general  convexity  is  so  produced.  The  edges  of 
ite  are  smoothed  with  the  file,  and  three  or  four  holes  bored 
h  it  to  allow  of  the  escape  of  any  blood  or  cerebro-spinal  fluid 
ay  collect  beneath  it  after  application. 

e  plate  is  boiled  and  then  applied  as  follows:  The  osseous  defect 
y  exposed  by  the  formation  of  a  scalp-flap  (not  including  the 
nium)   framed  by  means  of  an  incision  which  lies  fully  i  inch 

from  the  margins  of  the  osseous  deficiency.  The  flap  is  turned 
^o  a  base  which  is  situated  not  more  than  1/2  inch  below  the  lower 

of  the  gap.     The  pericranium  is  stripped  away  towards  the 

n  the  Closure  of  Traumatic   Defects  in  the  Skull,'  Brit,  Med,  Journ., 
819. 
n  Closure  of  Gaps  in  the  Skull,'  Brit.  Med.  Journ.,  1906,  p.  246. 
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periphery*  The  plate  is  then  appHed  so  that  it  rests 
base  of  the  scalp-flap,  lies  throughout  between  the  sc 
overlaps  the  margins  of  the  gap  by  about  IS  inch, 
is  heaped  up  around  and  over  the  margins  of  the  plate, 
replaced  The  plate  is  maintained  in  position  by  tin 
below  from  the  base  of  the  flap,  marginally  by  the 
generally  l)y  the  reposition  of  the  scalp-flap.  In  th< 
new  bone  is  formed  by  the  pericranium,  thi??  and 
develo|)ed  along  the  line  of  the  scalp  incision  fixing  tl 
and  firmly  in  position. 

In  the  majority  of  cases  in  which  this  method  ha 
the  patients  have  not  complained  of  any  inconvenienc 
weight  of  the  plate  or  from  other  cause.  Needless 
sterility  of  the  field  of  operation  and  of  all  media  is 
event  of  suppuration,  however  slight  it  will  become  n 
the  Avnund  and  remove  the  plate. 

Results.  Of  operations  for  traumatic  epilepsy 
results  of  (jperatiun  are  imdoubtedly  very  satis  facte 
remf'te  results  are  by  no  means  so  encouraging.  F( 
months  after  the  operation  there  is  nearly  always  a 
ment  in  the  cundition  of  the  patient »  hut  a  subsec|Uf 
quently  noticed.  Of  12  cases  that  have  come  unde: 
writer  a  complete  cure  was  obtained  in  2,  both  the* 
been  kept  under  ol)servation  for  a  considerable  peric 
cases  a  definite  improvement  in  the  conditions  was  obi 
others  there  was  no  ntaterial  change. 

The  early  benefit  that  results,  and  the  subset] uei 
frequently  obtains,  suggest  strongly  that  the  recurrer 
arises  from  the  re-fonnation  of  adhesions.  It  is  our 
at  fault  in  the  main.  There  is,  however,  every  reasi 
fairly  satisfactory  results  niav  be  obtained  if  suital] 
submitted  to  operation.  Statements  with  regard  t* 
always  lie  of  the  most  guarded  nature. 

Of  operations  for  traumatic  insanity.    In  the  67 
Powell/  death  occurred  in  5.     In  the  62  recoveries, 
suits  were  obtained : — 

41  cases  of  mental  recovery. 

12  cases  of  mental  improvement   (greii 

S  cases  of  mental  improvement  (sligh 

4  cases  in  w  hich  there  was  no  change, 

^  The  Treatment  of  Traumatic  Insanity.    Oxion 


CHAPTER  VI 
)PERATIONS  FOR  INTRACRANIAL  SUPPURATION 

idications.  With  regard  to  the  desirability  of  operative  treatment 
us  pent  up  within  the  skull,  no  special  indications  are  required, 
drainage  must  be  supplied  at  the  earliest  possible  moment,  grant- 
»f  course,  that  the  general  condition  of  the  patient  is  compatible 
Dperative  interference,  and  that  the  site  of  infection  can  be  diag- 
with  a  reasonable  degree  of  accuracy.  It  must,  however,  be 
:d  out  that  even  when  the  patient  is  almost  moribund  from  the 
ice  of  a  cerebral  or  cerebellar  abscess,  the  evacuation  of  the  pus 
I  frequently  leads  to  the  happiest  results.  Furthermore,  when  the 
ling  features  are  but  ill  defined,  much  may  be  done  to  diminish 
ineral  increase  in  the  intracranial  pressure,  thus  allowing  of  time 
ich  to  perfect  the  diagnosis  and  adopt  further  measures, 
i  other  words,  experience  shows  that  but  few  cases  can  be  regarded 
iolutely  hopeless,  however  desperate  they  may  appear  to  be. 
lie  majority  of  cases  of  intracranial  suppuration  that  come  under 
ire  of  the  surgeon  are  either  secondary  to  chronic  middle-ear  dis- 
or  prolonged  suppuration  in  the  accessory  sinuses  of  the  nose. 
I  are  dealt  with  in  Vol.  IV. 

nly  two  varieties  of  cases  of  intracranial  suppuration  w^ll  be  con- 
id  in  this  section,  those  which  are  traumatic  in  origin  and  those 
I,  though  apparently  secondary  to  aural  or  nasal  disease,  are  best 
d  by  trephining  and  exploration  of  the  brain.  For  instance,  the 
on  often  prefers  to  explore  directly  for  a  temporo-sphenoidal 
5s,  postponing  the  mastoid  operation  to  a  future  date.  Such  a 
e  presents  certain  obvious  disadvantages,  but  it  is  one  that  is  called 
nder  certain  circumstances.  Firstly,  when  the  general  condition 
I  patient  prohibits  the  prolonged  procedures  essential  to  the  mastoid 
imilar  operations;  and  secondly,  when  the  operator,  from  inade- 
knowledge  of  the  minute  anatomy  of  the  middle  ear,  prefers  to 
a  search  for  the  abscess  cavity  along  the  '  stalk  of  the  abscess.'  ^ 
allance  (Some  Points  in  the  Surgery  of  the  Brain,  p.  95)  first  pointed  out 
nost  brain  abscesses  secondary  to  disease  of  the  bones  of  the  skull  are 
oom-shaped,  the  narrow  portion  or  stem  being  attached  to  the  dura  at 
iginal  site  of  infection.  The  stalked  form  of  abscess  is  'quite  comparable, 
its  mode  of  formation,  to  a  superficial  cervical  abscess  connected  by  a 
V  track  to  a  focus  of  disease  beneath  the  deep  fascia.' 
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Two  further  points  require  consideration  with  regai 
advantages  of  trephining  without  primary  mastoid  ope 

Firstly,  with  regard  to  the  adequacy  of  the  dr 
Mace  wen  '  points  to  the  desirability  of  exploring 
lemporo-sphenoidal  abscess  through  the  squamous  bont 
on  the  incomplete  nature  of  the  drainage  supplied  £ 
through  the  tegmen  tympani.  Again,  when  the  t. 
cerebellar  abscess  is  under  consideration,  it  would  a 
efficient  drainage  can  be  estal)Iished  when  the  ojieratit 
through  the  low^er  cerebellar  region  than  through  the 
wall  of  the  middle  ear. 

Secondly,  it  should  be  noted  that  an  unsuccessful 
the  abscess  after  exploration  through  the  tegmen  ty 
part  of  the  petrous  bone,  carries  wifli  it  an  appreciable  t 
and  brain  infection,  insomuch  as  the  exploration  is  cor 
infected  middle  ear.  Exploration  through  the  *  clean 
cerebellar  regions  presents  no  such  disadvantages. 

Each  case  must  be  treated  on  its  own  merits,  th 
naturally  disposed  to  adopt  those  measures  with  wl 
familiar. 

The  following  conditions  require  consideration: — 

1,  Extra-dural  suppuration, 

2,  Meningitis. 

3,  Abscess  of   the  brain. 

4,  Hernia  cerebri. 


OPERATION  FOR  TRAUMATIC  EXTRADURAL  SI 

Operation,  After  the  application  of  the  scalp-toi 
flap  is  framed  and  turned  dow^n,  the  incision  being  s 
fully  expose  the  diseased  area  of  l>one.  The  subsequei 
according  to  the  conditions  present* 

IV here  no  fracture  is  found,  but  where  the  appear 
and  pericranium  suggests  the  possibility  of  an  extro'du 
the  pin  of  the  trephine  is  placed  over  the  centre  of  the 
the  disk  of  hone  removed,  and  the  pus  allowed  to  escaf 
of  the  dural  separator  the  extent  of  the  collection  is  ei 
opening  in  the  skull  enlarged  with  the  craniectomy  f( 
quired  direction.  It  is  essential  that  adequate  drainag 
plied.  The  pus  should  be  wiped  away  with  the  spongi 
no  irrigation  used.  It  has  been  recommended  that 
*  Pyogenic  Diseases  of  the  Brain  and  Spinal  Cora 
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then  be  lightly  scraped  with  Volkmann's  spoon.  Such  measures 
wever,  to  be  condemned,  insomuch  as  the  sodden  dura  may  be 
and  the  patient  thereby  exposed  to  the  risk  of  a  general 
eal  infection.  After  thorough  exposure  and  cleansing,  the 
cavity  is  plugged  lightly  with  narrow  strips  of  gauze,  the  ends 
:h  are  brought  out  at  the  most  convenient  and  dependent  part  of 
Ip-flap. 

the  event  of  the  surrounding  bone  presenting  an  unhealthy  ap- 
;e,  the  external  table  and  diploic  tissue  must  be  freely  removed, 
ternal  table  can  be  cut  away  with  the  hammer  and  chisel,  with 
)hine,  or  with  rose-headed  burrs  and  drills.  If  the  condition  of 
ient  allows  of  the  requisite  prolongation  of  the  operation,  the 
2  should  be  used,  the  external  table  of  the  skull  being  cut  away 
sgion  is  attained  where  the  bone  appears  normal.  The  diploic 
5  scraped  away  with  Volkmann's  spoon,  and  the  exposed  internal 
onged  with  undiluted  carbolic  acid,  every  precaution  being  taken 
!ct  the  dura  mater  from  contact  with  the  acid.  The  whole  region 
sponged  over  with  a  weak  antiseptic  solution  and  lightly  packed 
uze. 

I  fissured  fracture  be  found,  the  pin  of  the  trephine  is  applied 
the  line  of  fracture  crosses  the  central  part  of  the  unhealthy 

he  skull  be  depressed  or  comminuted,  the  fragments  are  elevated 
oved,  with  or  without  trephining,  and  the  abscess  treated  as 
td  above. 


OPERATIONS  FOR  MENINGITIS 
tomical  considerations  and  pathological  experience  evidence  the 
of  operative  measures  when  the  infection  is  widespread.  It  has 
oposed  that,  even  under  such  adverse  circumstances,  a  counter- 
:  should  be  made,  either  opposite  to  the  site  of  primary  injury 
le  cerebellar  region,  irrigation  being  then  carried  out  between  the 
les.  Such  measures  are,  however,  unwarrantable  and  impracti- 
un warrantable  because  the  irrigation  must  inevitably  infect  the 
3f  the  subdural  space  intervening  between  the  two  holes,  im- 
ble  because  the  outward  bulging  of  the  brain  in  the  region  of 
)hine  holes  effectually  prohibits  all  such  measures. 

surgeon  has,  therefore,  in  the  operative  treatment  of  meningitis^ 
in  objects  in  view : 

To  lessen  the  risk  of  a  general  infection  by  early  exploration 
oubtful  cases. 

To  establish  adequate  drainage. 


1 


i 

'i 
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These  two  objects  being  fulfilled,  some  further  ai( 
by  lumliar  puncture  and  by  serum-therapeutic  treatm 

With  regard  to  the  necessary  operative  measures 
be  made  to  the  section  dealing  with  the  operative  trea 
of  the  skull. 

OPERATIONS   FOR  ABSCESS  OF  THE  I 

Acute  traumatic  abscess.  An  acute  abscess  a 
infection  from  a  compound  fracture  of  the  vault  usual 
two  weeks  after  the  accident,  Ijeing,  in  fact,  more  aft 
meningo-cortical  abscess  than  a  brain  abscess  proper. 
cases  are  reported  in  which  the  purulent  collection  w^ 
ment,  firmly  encapsuled.  and  situated  deep  in  the  v 
the  brain,    Sucli  cases  are  very  rare. 

The  measures  that  can  be  adopted  for  the  evacuat 
cortical    abscess    vary    according   to    the   condition 
bone. 

Where  no  fracture  is  found,  the  bone  is  trephine 
from  which  the  trouble  appears  to  emanate,  and  the 
If  that  mem!)rane  l)e  already  lacerated  by  depressed  f 
nal  talkie,  an  enlargement  of  the  rent  with  blunt-po 
suffice  to  fully  expose  the  abscess.  Under  other  i 
bulging  membrane  is  freely  incised  and  the  abscess  lai 
be  found  that  free  drainage  cannot  be  supplied  thr 
hole,  the  bone  must  be  cut  away  in  the  required  direc 
incision  prolonged  accordingly.  The  pus  is  sponged  a^ 
lightly  packed  with  gauze.  Irrigation  is  contra-indic5 
the  attendant  risk  of  meningeal  infection. 

Uliere  a  fissi4red  fracHtrc  is  found,  the  skull  is  tr 
fracture  crosses  the  region  from  which  the  trouble  ap 

IVhcrc  a  catmninuted  fracture  is  found,  the  frag 
elevated  and  removed  until  sufficient  exposure  of  tt 
been  obtained. 

Temporo-sphenoidal  abscess.  After  the  usual 
ment,  a  point  is  chosen  on  the  surface  of  the  scalp  \ 
i>'2  and  2  inches  above  the  centre  of  the  external 
This  point  may  be  recognized  on  the  bone  by  intrc 
through  the  scalp  in  such  a  manner  as  to  indent  t 
A  suitable  scalp-flap  is  turned  down  and  the  treph 
trephine  should  present  a  diameter  of  not  less  thai 
squamous  region  of  the  skull  the  two  tables  are  in  pi 
and  every  precaution  nmst  therefore  be  taken  to  avo; 
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DSterior  branch  of  the  middle  meningeal  artery,  which  ramifies 
immediate  neighbourhood,  and  to  the  bulging  dura  mater.  After 
moval  of  the  disk  of  bone,  the  dura  is  inspected ;  absence  of  pulsa- 
narked  outward  bulging,  and  loss  of  lustre  indicate  the  probable 
jncy  of  the  abscess  cavity.  The  membrane  is  crucially  incised, 
eningeal  vessels  that  cross  the  proposed  line  of  dural  section  being 
igatured  or  underrun  on  either  side  of  that  line.  The  scalpel  is 
i  lightly  to  the  dura,  and,  as  soon  as  the  pia-arachnoid  is  exposed, 
iction  completed  with  the  blunt-pointed  scissors.  By  adopting 
precautions  there  is  but  little  chance  of  causing  troublesome  com- 
on  by  damaging  superficial  cerebral  veins. 

le  four  dural  flaps  are  turned  aside  and  the  cortex  exposed.  At 
ry  apex  of  the  bulging  brain,  and  avoiding  all  visible  vessels,  a 
trochar  and  canula  or  Horsley's  pus  evacuator  (see  Fig.  220)  is 
uced  and  passed  for  not  more  than  ij^  inches,  in  a  direction 
y  forwards  and  inwards,  parallel 
tegmen  tympani.  The  blades  of 
acuator  must  be  opened  *  once  for 
luarter  of  an  inch  of  brain  sub- 
penetrated '  (Macewen).  If  the 
r  and  canula  be  used,  similar  pre- 
ns  must  be  taken.  In  the  event  of 
;  to  find  the  abscess  at  the  first 
)t,  the  evacuator  is  withdrawn,  in- 
ed  at  the  same  site  as  before,  but 
in  other  directions,  directly  in- 
.  forwards,  and  backwards,  in 
ase  for  not  more  than  i^  inches, 
wide  separation  of  the  blades  of 
acuator  the  pus  is  allowed  to  escape,  to  be  immediately  sponged 
by  the  assistant.  Irrigation  of  the  cavity  should  never  be  carried 
le  process  being  exceedingly  difficult  to  accomplish  effectually,  on 
it  of  the  narrowness  of  the  track  w^hich  leads  from  the  abscess 
to  the  surface  of  the  brain,  whilst  there  is  furthermore  consider- 
sk  of  infecting  the  surrounding  meningeal  territory, 
fore  the  withdrawal  of  the  evacuator  a  drainage  tube  is  inserted, 
ting  into  the  abscess  cavity,  and  brought  out  through  the  scalp- 
The  tube  may  be  shortened  daily,  to  be  withdrawn  finally  after 
lays  or  more,  according  to  the  progress  of  the  case, 
fore  dealing  with  cerebellar  abscess,  it  will  be  necessary  to  allude 
tain  points  in  the  operative  technique  peculiar  to  the  treatment 
onic  abscesses  (encapsuled).    Abscesses  of  this  nature  may  occur 


Fig.  220.  Horsley's  Pus 
Evacuator. 
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in  any  part  of  the  brain »  and  the  surgeon  must  be  pr< 
the  same. 

Chronic  encapsuled  abscess.  Both  the  trocli 
Horsley's  pus  evacualor  have  a  j^reat  tendency  lo  mer 
and  push  aside  the  dense  wall  of  a  chronic  abscess  ^ 
it*  If,  from  the  nature  of  the  case,  it  be  suspected  th 
the  chronic  type*  it  should  be  explored  for  and  treated 
manner:  After  exposure  of  the  brain,  a  small  l)lunt  ] 
in  the  direction  of  the  abscess  and  the  brain  probed 
of  the  abscess-wall  is  encountered.  A  grooved  direc 
the  probe  and  the  latter  instrument  withdrawn.  By 
movements  the  passage  through  the  brain  is  enlarge 
be  obtained  of  the  abscess- walb  A  head-lamp  will 
assistance.  The  margins  of  incision  into  the  brain  i 
small  retractors,  and  the  w^all  of  the  abscess  incis 
knife  or  small  scalpel.  It  is  now  possible  to  introdu^ 
In  the  experience  of  the  writer,  however,  it  has  bee 
procedures  seldom  lead  to  a  satisfactory  result,  the  ti 
and  the  abscess  filling  up  again.  For  instance,  a  case 
was  twice  incised  and  drained  before  it  was  realized 
not  be  brought  about  in  this  manner.  Wherever  pos^ 
aljscess  should  be  completely  removed.  The  margi 
through  the  wall  of  the  atiscess  are  seized  with  narrc 
gentle  traction  applied,  and  the  surrounding  brain  t 
peeled  away  with  the  handle  of  the  scalpel  or  perio 
a  rule,  there  is  no  great  difficulty  in  carrying  out  tli 
the  haemorrhage  is  seldom  severe.  After  coniplet 
abscess- wall  a  drainage  tube  is  introduced  and  the  ca 
with  gau^e.  The  packing  is  allowed  to  remain  f 
thirty-six  hours,  after  ^vhich  it  is  w^ithdrawn  and  the 
plugged.  The  repacking  is  continued  till  the  cavit> 
I  iterated.  The  closure  often  takes  place  with  astoni; 
results  from  the  falling  together  of  the  surroundin 
formation  of  fibrous  tissue,  and  the  dragging  in  of  t 

Cerebellar  abscess.  The  abscess  usually  occupies 
aspect  of  the  lateral  lol)e  of  the  cerebellum.  It  ca 
advantage  below*  the  level  of  the  lateral  sinus  and  b 
border  of  the  mastoid  process^  A  scalp-flap  is  fram< 
skin  incision  extends  from  the  middle  line,  i  inch 
occipital  protul>erance,  along  the  superior  curved  hi 
bone,  to  the  upper  and  posterior  part  of  the  mastoid 
in  a  downward  direction,  to  the  apex  of  that  proces 
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'ied  throughout  down  to  the  bone,  and  the  cutaneo-muscular  flap 
iched  with  the  scalpel  and  periosteal  elevator.  The  flap  must  be  car- 
down  as  rapidly  as  possible,  for  the  hemorrhage  is  severe.  The 
ding  not  only  occurs  from  divided  occipital  vessels  but  also  from  the 
told  emissary  vein.  Bleeding  from  the  former  source  is  controlled 
:lamps,  that  from  the  latter  by  introducing  a  small  blunt  probe  into 
foramen  and  working  it  round  so  as  to  destroy  the  lining  membrane 
so  induce  coagulation.  More  permanent  occlusion  can  be  brought 
It  by  blocking  the  foramen  with  a  small  piece  of  catgut,  well  rammed 
le. 

The  trephine  is  applied  so  that  the  circle  falls  immediately  short  of 
lateral  sinus  above  and  the  posterior  border  of  the  mastoid  process 
ront.  The  trephine  should  l>e  manipulated  in  the  direction  depicted 
'ig.  222.  It  is  necessary  to  remember  that  the  wall  of  the  cerebellar 
a  is  very  thin.  After  the  removal  of  the  disk  of  bone,  the  gap  may 
lire  to  be  enlarged  with  the  craniectomy  forceps.  The  dura  is  in- 
1  after  the  manner  described  in  the  operations  for  temporo-sphenoidal 
ess,  and  the  search  for  the  abscess  carried  out  with  the  same  general 
autions. 

[n  this  case,  however,  the  e  vacua  tor  is  passed  in  the  forward  and 
ird  direction  towards  the  posterior  border  of  tlie  petrous  bone.  The 
ess  should  be  reached  within  i  j^j  inches  from  the  opening  in  the  skull. 
3re  the  removal  of  the  evacuator  a  drainage  tube  is  inserted,  and  the 
ty  drained  as  described  previously. 

Bal lance  *  has  recently  pointed  out  that  cerebellar  abscesses  are  oc- 
Dnally  of  a  bifid  nature,  two  cavities  being  superimposed  and  com* 
iicating  with  one  another  by  means  of  a  narrow  channel.  Any 
ire  at  symptomatic  relief  after  drainage  of  a  cerebellar  abscess 
ikl  suggest  the  possibility  of  the  presence  of  such  a  condition. 
Frontal  abscess.  Abscesses  of  the  frontal  lobe  are  most  commonly 
tidary  to  disease  of  the  frontal  sinus.  The  abscess  is,  however, 
Ily  situated  so  far  back  in  the  frontal  lobe  and  connected  with  the 
ce  of  the  trouble  by  so  long  a  track  or  stalk  of  infection  that  con- 
'able  difficulty  may  be  experienced  in  attempted  drainage  from  the 
tal  or  nasal  regions;  moreover,  all  operations  carried  out  from  the 
tal  region  result  in  great  deformity.  The  larger  abscesses  also  give 
to  such  localizing  symptoms,  by  reason  of  the  backward  pressure 
cised  on  the  corona  radiata  from  the  motor  region,  that  the  operator 
equently  induced  to  approach  the  abscess  cavity  from  the  temporo- 
tal  region.  In  this  situation  the  lx:>ne  is  thin,  the  operation  can  be 
ucted  through  the  fibres  of  the  temporal  muscle,  excellent  drainage 
be  supplied,  and  no  conspicuous  scar  results. 

^  Sonie  Points  in  the  Surgery  of  the  Brain. 
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For  a  general  description  of  the  intermusculo-ten 
the  reader  is  referred  to  p,  392.    In  this  case  the  operati 
after  the  same  general  principles,  with  the  exception 
operation  is  shifted  further  forwards.     The  skin  incis 
external  angular  frontal  process,  curves  along  the  terr 
terminates  in  front  of  the  ear.     The  temporal   fascia 
divided  by  an  incision  which  is  carried  down  to  the 
passes  in  a  direction  obliquely  downwards  and  back 
expose  the  front  part  of  the  temporo-frontal  region, 
phined  and  the  search  for  the  abscess  carried  out  after 
scribed  in  dealing  with  temporo-sphenoidal  abscesses. 

Difficulties  and  dangers.  Failure  to  find  the  a 
due  to  one  of  the  following  causes  :— 

(a)  The  abscess  may  be  missed  if  the  localizing  f 
leading,  if  the  abscess  be  small,  and  if  the  exploring  insti 
in  the  wrong  direction  or  to  an  insufficient  depth. 

(ft)  The  abscess  may  be  traversed  but  not  tapped  i 
ploring  instruments  are  used,^ — an  aspirating  syring 
through  which  the  thick  pus  is  unable  to  escape.  Eve 
instruments  are  used  the  attempt  to  evacuate  the  absces: 
operator  does  not  carry  out  what  may  be  called  a  *  systei 
exploration;  that  is  to  say,  the  periodical  opening  of  t' 
evacuator  (see  p.  419)* 

(c)  The  abscess  may  be  encountered  but  not  peneti 
gcon  has  to  deal  with  a  chronic  abscess,  the  wall  of 
pushed  aside  by  the  advancing  instrument.    Such  an  oc 
prevented  by  carrying  out  the  procedures  advocated  in  th 
with  the  operative  treatment  of  such  conditions  (see  p. 

Leakage  info  the  neighbourmg  pia-arachnoid  is  a  cor 
fortunately  of  infrequent  occurrence,  mainly  owing  to  I 
general  increase  of  intracranial  pressure  so  causes  the 
outwardly  against  the  trephine  hole  that  the  subdural  a 
spaces  are  practically  cut  off  from  the  field  of  operation 
in  some  cases,  and  especially  when  the  abscess  is  situai' 
face  of  the  brain,  adhesions  have  formed  between  the 
menting  them  together  and  affording  an  efficient  barri 
infection. 

Osteomyelitis  of  the  diploic  tissue  can  generally  be  p: 
viding  efficient  drainage,  by  protecting  the  exposed  bon 
gauze,  and  by  touching  up  the  exposed  diploic  tissue 
carbolic  acid. 

Perforation  of  the  ventricular  space  may  occur  ui 
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:  (i)  when  the  abscess  is  associated  with  internal  hydrocephalus, 
2)  when  the  exploring  instrument  is  introduced  too  far.  The  lat- 
)mplication  can  be  prevented  by  carrying  out  the  regulations  laid 
in  the  section  dealing  with  temporo-sphenoidal  abscess. 
cemorrhage  is  seldom  serious  if  the  dura  mater  be  incised  in  such 
mer  as  to  avoid  injury  to  meningeal  arteries,  and  if  the  evacuator 
roduced  so  as  to  avoid  the  superficial  cerebral  veins.  Haemorrhage 
St  likely  to  result  during  the  complete  removal  of  a  chronic  abscess, 
ch  cases  every  precaution  must  be  taken  to  keep  close  to  the  wall 
:  abscess. 

?spiratory  failure  is  by  no  means  an  unusual  feature  in  trephii:ing, 
ally  under  two  conditions :  ( i )  when  there  is  a  marked  increase  in 
ranial  pressure,  (2)  when  the  operation  is  conducted  in  the 
lUar  region.  Respiratory  failure  should  act  merely  as  an  incentive 
surgeon  to  complete  the  trephining  as  soon  as  possible  and  so  re- 
:he  compression  of  the  brain.  In  the  more  serious  cases,  artificial 
ation  may  be  necessitated. 

esults  of  operations  upon  brain  abscess.  It  has  only  been 
lized  recently  that  an  uncomplicated  brain  abscess — not  associated 
ateral  sinus  thrombosis  and  the  like — offers  by  no  means  an  un- 
rable  prognosis.  Sir  William  Macewen,*  to  whom  so  much  is 
1  the  advancement  of  cerebral  surgery,  states  that  '  an  uncompli- 
cerebral  abscess,  whose  position  is  clearly  localized,  if  surgical 
res  are  adopted  for  its  relief  at  a  sufficiently  early  period,  is  one 
I  most  hopeful  of  all  cerebral  affections.'  The  same  authority 
,  *  After  evacuation  of  the  abscess,  not  only  is  the  patient  likely 
over,  but  in  many  cases  it  leaves  no  perceptible  bodily  or  mental 
es.' 

le  following  statistical  table,  culled  from  Macewen's  published 
s,  will  demonstrate  sufficiently  the  results  that  can  be  obtained 
•ly  operative  treatment: — 


Operated 
Cases.       on.     Cured,    Died. 


ra-dural  abscess 

5 

5 

5 

0 

;omeningitis 

12 

6 

6 

6 

n  abscess — 

eningo-cortical 

4 

4 

4 

0 

•mporo-sphenoidal 

10 

9 

8 

2 

'ontal 

2 

I 

I 

I 

irietal 

I 

I 

I 

0 

jrebellar   . 

8 

4 

4 

4 

(all  without  operation) 


(one  without  operation) 
(without  operation) 


(two  without  operation) 
'^Pyogenic  Diseases  of  the  Brain  and  Spinal  Cord. 
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Ropke,^  cited  by  von  Bergmann,  collected  142 
abscess,  59  of  which  recovered  after  operation,  and 
were  permanently  cured. 

Delvoie,^  also  quoted  by  von  Bergmann,  reports 
ficial  cerebral  abscess,  acute  in  nature,  with  15  recovi 
of  deep  and  chronic  abscess  with  19  recoveries. 

Ballance  ^  collected  26  cases  of  cerebellar  abscess, 
submitted  to  operation,  with  recovery  in  10  and  deat 

OPEKATIONS  FOR  HERNIA  CEREBl 

The  protrusion  of  the  brain  through  a  gap  in  the  c 
direct  result  of  an  increased  intracranial  pressure, 
degree  of  protrusion  is  a  result  desired  by  the  surge 
pression  '  operations  carried  out  for  an  irremovable  1 
p.  434).  A  hernial  protrusion  also  occasionally  oc 
affections  as  the  result  of  haemorrhage  within  the  ski 
ant  oedema  and  softening  of  the  brain.  Sepsis  is,  he 
most  common  cause  of  hernia  cerebri,  so  much  so  ths 
often  regarded  as  implying  necessarily  a  septic  cond 
causes  may  be  cited  for  such  conditions — abscess  of  t 
or  general  infection  of  the  brain,  the  latter  state 
connexion  with  a  compound  fracture  of  the  vault.  Ii 
the  abscess  must  be  found  and  drained,  when  the  proti 
under  favourable  local  and  general  conditions.  In  t\ 
perate  measures  may  be  adopted  by  cutting  away  the 
hope  that  part  of  the  disease  may  be  removed.  Such 
fiable,  and,  indeed,  called  for,  when  nothing  can  be 
cause  and  when  the  protruded  portion  of  the  brain  doc 
cortical  regions  as  are  responsible  for  the  more  import 
the  motor  area. 

^System  of  Surgery,  vol.  i,  p.  281. 

^System  of  Surgery,  vol.  i,  p.  281. 

'  Cerebellar  Abscess  secondary  to  Middle-ear  Di 


CHAPTER  VII 
OPERATIONS  FOR  TUMOURS  OF  THE  BRAIN 

Indications.     The  indications  for  operation  may  be  arranged  in 

groups: 
Those  for  radical  operation  aiming  at  the  removal  of  the  tumour. 
Those  for  palliative  operation  aiming  at  the  relief  of  pressure. 
For  the  radical  operation.    According  to  Risien  Russell/  the  fol- 
ing  are  the  main  indications : — 

(i)  Cases  in  which  the  tumours  can  be  accurately  located, 
(ii)  Cases  in  which  the  tumour  is  situated  in  an  accessible  region. 
;  more  favourable  sites  are  the  surface  of  the  cerebrum,  the  lateral 
\  of  the  cerebellum,  and  the  *  lateral  recess  '  (cerebello-pontine  angle), 
(iii)  Cases  in  which  there  is  reason  to  believe  that  the  tumour  is 
;le  and  of  such  a  nature  that  it  can  be  removed  from  its  bed.  When 
nature  of  the  tumour  is  doubtful,  anti-syphilitic  remedies  are  usually 

appropriately  used.  How  long  such  remedies  are  to  be  continued 
[Uite  another  matter.  Sir  Victor  Horsley,^  in  1890,  at  the  Inter- 
onal  Congress,,  urged  that  a  definite  probationary  period  should  be 
sed  upon,  and  suggested  that,  in  an  elementary  case  where  no  urgent 
iptoms  like  optic  neuritis  existed,  surgical  treatment  should  be  em- 
red  after  thorough  medication  had  been  applied  for  about  six  to  eight 
ks  without  appreciable  benefit.  No  conclusion  was  arrived  at.  Allen 
rr  concludes  that  the  surgeon  should  be  invited  to  consultation  in  the 
J  after  three  months  of  unsuccessful  medicinal  treatment.  Risien 
►sell  points  out  that,  in  some  cases  of  gummatous  disease,  the  ad- 
istration  of  anti-syphilitic  remedies  exercises  no  result  worth  speak- 
of,  and,  whilst  objecting  to  any  time-limit,  urges  the  importance  of 
jical  intervention,  each  case  being  judged  on  its  own  merits, 
(iv)  Cases  in  which  there  is  reason  to  believe  that  the  removal  of  the 
our  will  not  greatly  imperil  the  patient's  life,  and  furthermore  will 
result  secondarily  in  the  development  of  paralysis,  aphasia,  &c. 
For  the  palliative  operation.  The  following  are  the  main  indica- 
s  for  operation : — 
(i)  To  prolong  life. 

(ii)  To  alleviate  severe  and  persistent  headache,  vomiting,  &c. 
'^  Brit.    Med.   Journ.,    October    26,    1907. 
^Ihid.,  August  25,  1906. 
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(ill)  To  stop  the  fits. 

(iv)  To  save  the  sight, 

(v)  And,  in  general,  to  benefit  the  patient  by  red 
cranial  pressure,  even  though  it  may  be  quite  impossib 
even  locate  the  tumour. 

Of  all  the  considerations  enumerated  above  for 
measures  are  indicated  there  is  no  symptom  which  m< 
mands  operation  than  optic  neuritis.  This  question  of  * 
l3e  accepted  as  a  hasis  on  which  to  gauge  the  value  of  pa 
in  general,  insomuch  as  the  indications  are  equally  re 
other  symptoms  which  result  from  the  increase  in  the  i 
sure. 

It  is  obvious  that  no  mere  '  decompression  *  operal 
when  the  optic  inflammation  has  progressed  to  atrophy, 
earlier  conditions  of  the  inflammation  the  cases  must  be  i 

Risien  Russell  *  draws  attention  to  the  importance  c 
between  those  cases  of  optic  neuritis  which  result  fro 
products  and  those  w^hich  are  directly  resultant  upon 
intracranial  pressure.  In  the  former  case  trephining, 
of  the  tumour,  can  give  rise  to  no  beneficial  results.  Tl 
sists  in  making  this  diflFerential  diagnosis,  alwavs  a  ma' 
able  difficulty  and  usually  impossible, 

Herbert  Bruce  "  admirably  cunches  this  matter  ii 
words;  *  As  to  the  prediction  of  improvement  of  vision 
everything  depends  on  the  condition  of  the  disks, 
patches  of  exudate  or  white  atrophic  changes,  especi 
ciated  with  macular  changes,  all  indicate  that  the  secon 
the  disks  will  be  permanent.  In  proportion  to  this  deve 
vision  Ije  impaired,  whilst  when  the  loss  of  vision  has 
on  the  swelling  of  the  disks,  then  not  only  is  the  sight  s 
improved.  In  other  words,  one  might  say,  therefore, 
neuritis  has  not  progressed  on  to  atrophy  the  sight  W'ou 


RADICAL  OPERATIONS  FOR  CEREBRAL 

Operation.  After  the  usual  preparatory  treatmei 
exposure  of  the  dura  mater,  either  by  craniectomy  or 
(see  Chapter  II},  the  question  arises  as  to  whether  tt 
removal  of  the  tumour  is  to  be  proceeded  with  at  once, 
advisable  to  postpone  further  treatment  till  the  patien 

^  Brit,    Med.   Joiirn.,    October   26,    1907. 
^AnnaU  of  Surgery,  1907,  p,  54^, 
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red  from  the  shock  attendant  upon  the  dural  exposure.  The  two- 
t  operation,  first  recommended  by  Horsley,  is  insisted  on  by  some 
eons  for  all  operations  performed  with  the  object  of  tumour  re- 
al. By  others  it  is  maintained  that  it  is  preferable  to  carry  out 
)peration  in  one  stage,  on  the  ground  that  two  anaesthetics  and  two 
ations  present  a  greater  risk  to  the  patient's  life.  Possibly,  when 
:onditions  are  altogether  favourable,  it  is  advisable  to  complete  the 
ation  in  one  stage,  but,  as  the  shock  and  loss  of  blood  entailed  dur- 
he  first  stage  is  considerable,  as  the  operator  cannot  possibly  foresee 
certainty  what  lies  beneath  the  dura  mater,  and  as  considerable  time 
:  elapse  and  considerable  haemorrhage  result  during  the  further  pro- 
res  necessary  in  the  reflection  of  the  dura  mater  and  the  removal 
le  tumour,  it  follows  that  it  is  almost  always  advisable  to  conduct 
)peration  in  two  stages.  The  second  operation  can  be  undertaken  a 
days  later. 

examination  of  the  dura  mater.  Considerable  help  may  be  obtained 
xamination  of  the  dura,  both  with  regard  to  the  localization  of  the 
)ur  and  investigation  as  to  its  nature.  Pulsation  may  be  abolished 
iminished,  and  the  membrane  may  bulge  outwards  in  a  degree  pro- 
ionate  to  the  size  and  site  of  the  tumour.  The  membrane  overlying 
Hour  may  be  oedematous  or  adherent ;  in  colour,  it  may  be  anaemic 
1  the  pressure  exercised  upon  it,  reddened  from  increased  vascularity, 
-brown  from  the  immediate  presence  of  a  malignant  tumour,  plum- 
jred  from  the  adjacency  of  a  subdural  haematoma,  or  opaque  from 
presence  of  a  subarachnoid  cyst,  &c. 

5ome  evidence  as  to  the  nature  of  the  tumour  may  also  be  obtained 
palpation — fluctuation  suggesting  cyst- formation  or  haemorrhage, 
idity '  pointing  to  the  existence  of  a  solid  tumour. 
opening  the  dura  mater.  No  definite  rule  can  be  laid  down  as  to  the 
ner  in  which  the  dura  should  be  opened.  Two  methods  are  adopted 
e  crucial  incision  and  the  flap  formation,  each  of  which  presents 
intages.  A  crucial  incision  should  generally  be  adopted.  All  menin- 
vessels  must  be  tied  on  either  side  of  the  proposed  line  of  incision, 
erably  by  means  of  a  fully-curved  needle,  threaded  with  fine  silk  or 
ut,  passed  in  such  a  manner  as  to  avoid  puncture  of  the  pia- 
hnoid,  and  without  injury  to  the  superficial  cerebral  veins.  The 
il  incision  must  always  fall  short  of  the  margins  of  the  deficiency 
le  skull  by  at  least  1/3  inch,  in  order  that  accurate  approximation 
be  secured  after  the  removal  of  the  tumour,  if  such  a  procedure 
lid  be  necessary. 

\n  incision  is  made  with  a  sharp  scalpel  over  the  central  part  of  the 
ing  membrane,  and  deepened  till  the  pia-arachnoid  is  exposed.    The 
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margifis  of  the  dura  are  then  lifted  up  with  fine-toolh< 
the  incision  completed  with  the  Wunt-pointed  scissors, 
bulges  outwards  to  such  a  degree  that  the  ready  divisic 
brane  is  impeded »  a  director  is  introduced  beneath  thi 
membrane  slit  up  with  the  knife. 

The  dural  flaps  are  then  turned  outwards  and  the  bn 
E-raminaSion  of  the  brain.  If  the  tumour  be  not 
investigation  may  be  carried  out  by  palpation,  digital  ai 
exploration*  electrical  stimulation,  and  morcellemenf, 
Palftation  may  reveal  the  presence  of  a  c}'Stic  or  soli 
Dujiiai  and  instrumental  exploration  may  be  carrier 
surgeon  has  to  deal  with  a  subcortical  tumour.  This  m 
is  not  to  l^e  undertaken  without  adopting  every  prec^ 
unnecessary  damage  to  the  brain  substance.  The  exf 
invariably  l)e  preceded  by  incision  with  the  brain-knife  c 
duced  in  such  a  manner  as  to  avoid  injury  to  superficial 
and  directed  at  right  angles  to  the  surface  of  the  brair 
the  least  possible  injury  to  the  corona  radiata,  &c.  The 
incision  are  held  aside  with  retractors  and  the  finger  gc 
find  out  whether  the  tumour  is  removable,  further  assi; 
tained  by  the  introduction  of  a  flat  spatula  or  periosteal 
Electrical  stimulation  may  be  used  to  see  whether  th 
by  the  operation  corresponds  to  the  symptoms  evincetl 
It  has  been  stated  that  absence  of  response  to  the  sttm 
strongly  the  presence  of  a  regional  subcortical  tumour 
to  the  actual  technique  of  electrical  stimulation,  Cusl 
follows:  'In  the  electrical  stimulation  use  a  long  glas 
trode.  carrying  a  fine  platinum  core  coiled  into  a  spiral 
cording  to  Sherrington's  plan,  in  order  to  obviate  the 
pia-arachnoid.  The  other  pole  is  attached  to  an  extrei 
on  the  homo-lateral  side.  The  current  should  be  just  s 
contract  exposed  muscle;  some  of  the  fibres  of  the  tem] 
generally  available  for  the  purpose.  If  there  is  abund 
the  subarachnoid  space,  it  must  be  evacuated  by  prick  in 
as  it  spans  the  sulci  of  the  brain.  No  motor  cortex, 
complete  degeneration  of  the  pyramidal  tracts,  fails  t 
if  these  precautions  are  observed/ 

MorceUcmcnt,  the  piecemeal  removal  of  brain  substa 

ficial  to  a  tumour,  has  been  recommended  for  the  expos 

of   cerebellar   tumours,   especially    for   such    as   occup; 

pontine  angle.     Under  such  conditions,  morcdlcment  c 

*  Keen's  Surgery,   voU   iii,   chap*   xxxvL 
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superficial  portion  of  the  lateral  lobe  is  a  perfectly  justifiable  pro- 
t.  It  is  a  method,  however,  that  should  never  be  undertaken  un- 
3nsidered  absolutely  necessary. 

rrtirpation  of  the  tumour.  The  proportion  of  brain  tumours  which 
irgically  removable  is  small,  probably  not  more  than  20^.  Even 
the  tumour  is  fully  exposed,  considerable  experience  is  needed  in 
nining  whether  an  attempt  should  be  made  to  remove  the  tumour 


the  tumour  be  extensive  and  ill-defined,  no  attempt  should  be 
to  remove  it,  the  surgeon  remaining  content  with  having  carried 
e  second  desideratum  with  regard  to  intracranial  tumours  in  gen- 
lamely,  the  relief  of  intracranial  pressure  with  consequent  allevia- 
f  symptoms. 

,  on  the  other  hand,  the  tumour  be  circumscribed,  whether  menin- 
:ortical,  or  subcortical,  it  may  be  shelled  out  of  its  bed  with  greater 
ser  ease  according  to  its  dimensions,  nature,  and  site.  The  shell- 
it  process  is  carried  out  with  the  aid  of  scoop  or  ordinary  teaspoon, 
ity  of  manipulation  is  essential.  Haemorrhage  may  be  arrested 
igging  the  cavity  with  strips  of  gauze. 

highly  vascular  and  surrounded  by  dilated  vessels,  with  prospect 
ore  of  severe  haemorrhage,  the  larger  vessels  should  be  underrun 
gatured  on  either  side  of  the  proposed  line  of  enucleation.  No 
It  should  be  made  to  clamp  the  vessels,  the  fragility  of  the  parts 
ing  all  such  measures.  In  some  few  cases,  it  has  been  found 
ary  to  surround  the  tumour  with  a  series  of  ligatures,  perhaps 
)cked,  passed  deeply  into  the  substance  of  the  brain.  In  cases  of 
iture,  the  greatest  circumspection  is  needed  in  determining  whether 
:al  conditions  warrant  an  attempt  at  removal  of  the  tumour. 

a  cyst  be  found,  two  courses  are  available :  a  small  cyst  may  be 
ed  entire ;  a  large  one  can  usually  be  cured  by  free  removal  of  the 
al  wall,  and  by  supplying  adequate  drainage. 
osure  of  the  dura  and  reposition  of  the  flap.  When  the  tumour  is 
y  exposed,  and  equally  readily  removed,  without  haemorrhage, 
iral  incision  may  be  closed  up,  and  the  scalp  or  osteoplastic  flap 
ed.  In  most  cases,  however,  it  will  be  found  necessary  to  insert 
inage  tube.  After  exposure  by  craniectomy,  the  tube  can  be 
ht  out  by  means  of  an  incision  through  the  most  dependent  part 

flap,  whilst,  in  the  case  of  craniotomy,  one  of  the  trephine  holes, 
er  suitable  part,  can  be  utilized. 

msiderable  diflicuhy  may  be  experienced  in  securing  accurate  ap- 
nation  of  the  dural  flap.  Assistance  may  be  obtained  by  eleva- 
)f  the  head,  and  by  restraining  the  bulging  cortex  with   '  two 
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narrow  spatulae,  passed  beneath  the  dura.  The  two 
rated  like  a  pair  of  scissors  during  the  suturing  pn 
together  when  withdrawn  '  (Bryant). 

Some  divergence  of  opinion  exists  with  regard 
which  the  tumour  is  not  found,  or,  if  found,  is  not  c 
The  operation  has  presumably  been  carried  out  with 
of  tuniQur  removal,  and,  if  such  a  course  be  impoi 
must  rest  content  with  an  operation  which  lowers  th< 
sure  and  alleviates  proportionately  the  symptoms  n 
Under  such  circumstances,  no  attempt  is  made  to  app 
flaps,  the  hernial  protrusion  of  the  brain  being  restr; 
flap  and  by  carefully  applied  bandage-pressure.  I 
been  exposed  by  means  of  an  osteoplastic  flap,  it  i; 
that  the  bone  should  l>e  dij^sected  away  from  the  seal] 
of  the  required  low^ering  of  intracranial  pressure. 

RADICAL  OPERATIONS  FOR  CEREBELLi 

The  cerebellum  can  I)e  exposed  either  by  craniecto 
It  has  Ijeen  stated  previously  that  the  formation  c 
flap  is  generally  contra-indicated  in  cerebellar  operalt 
to  the  restriction  of  the  field  of  operation.  Cranaectom 
as  the  operation  of  choice. 

The  line  of  the  scalp  incision  and  the  site  of  treph 
as  when  operating  for  a  cerebellar  abscess  ( see  Chapti 
removal  of  the  disk  of  bone,  the  gap  is  enlarged  upwj 
sinus  is  exposed,  forwards  to  the  posterior  bordei 
process^  downwards  to  the  immediate  neighhourhoo 
magnum,  and  inwards  to  near  the  middle  line.  This 
stage  of  the  operation.  In  the  treatment  of  cereb 
opening  of  the  dura  and  the  search  for  the  tumour 
postponed  for  a  few  days,  unless  the  general  condit 
is  such  that  immediate  relief  of  intracranial  press 
After  the  completion  of  the  first  stage  the  scalp-fla 
fixed  in  position  with  a  few  sutures.  At  the  second 
incised  and  turned  down  as  a  flap,  the  convexity  of 
of  the  line  of  the  lateral  sinus.  All  meningeal  ves^ 
proposed  line  of  dural  section  are  first  under  run  anc 

The  cerebellar  sulistance  is  examined  by  palpatio 
exploration  in  the  manner  described  when  dealing  wi 
cerebrum.  Greater  difficulty  is  experienced,  howev 
erator  has  to  deal  with  a  cerebellar  tumour  on  account 
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[G.  221.  Unilateral  Exposure  of  the  Left  Half  of  the  Cerebellum 
RANiECTOMY.  The  scalp-flap  has  been  turned  down  and  is  fully  retracted. 
:erebellum  has  been  exposed  by  means  of  a  crescentic  dural  flap. 


G.  222.  Bilateral  Exposure  of  the  Cerebellum  by  Craniectomy.  The 
alf  of  the  cerebellum  has  been  exposed.  The  trephine  is  being  applied  over 
ght  cerebellar  region.  Note  the  position  of  the  trephine  and  the  direction 
lich  it  is  being  applied. 
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of  the  field  of  operation,  the  outward  bulging  tende 
substance,  and  the  danger  of  sudden  respiratory  failun 
pressure.  The  greatest  delicacy  of  manipulation  is  re( 
precaution  must  be  taken  to  avoid  unnecessary  damage 
bellar  substance. 

When  the  tumour  is  situated  in  the  region  of  the 
angle »  a  somewhat  favourite  site  for  tumour  format 


Fig.  223.  Bilateral  Exposure  of  the  Cerebellum  by  < 
walls  o£  boih  cerebellar  io^^m  have  been  cui  awa,v,  exposin 
mater*  The  Gigli  saw  is  in  position  for  removal  of  the  bridg 
ing  between  the  two  cerebellar  fossse, 

placement '  of  the  cerebellum  towards  the  middle  lin^ 
exposure  thereof.  A  flat  retractor,  bent  to  the  suitabl 
duced  between  the  dura  and  the  cerebellum,  and  the  h 
cerebellum  genth^  and  gradually  retracted  towards  the 
the  brain  yields  to  the  pressure,  the  tip  of  the  retrac 
forwards  towards  the  posterior  surface  of  the  petrous  1 
retraction,  gentle  manipulation^  and  with  the  aid  of  a  h 
may  occasionally  be  obtained  of  the  lateral  aspect  of  th 
of  the  cerebello-pontine  angle.  Tumours  in  this  regio 
tached  by  means  of  a  narrow^  pedicle  to  the  stalk  of  t 
or  eighth  pair  of  nerves.  They  can  usually  be  rem 
attachment  and  bed  with  suitable  blunt  instruments.    Tl 
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in  attempting  the  complete  removal  of  the  tumour  from  the  sub- 
ial  space,  this  being  especially  the  case  when  the  operator  has  to 
ith  a  tumour  of  considerable  size.  No  force  shonld  be  used,  and 
le  cases  it  may  become  necessary  to  remove  the  tumour  piece- 

The  removal  of  snch  tumours  may  be   facilitated  by  the  ex- 

of  both  lobes  of  the  cerebellum, 

e  exposure  of  both  cerebellar  hemispheres.  This  operation  may 
Tied   out   after   the   manner   rccummended   bv   Frazier.^      Each 


224.  Bilateral  Fxpostre  of  thk  Cymkhellvm  hy  Cranifxtomy.  The 
of  bone  has  fieen  rcmDved.  two  crcsccntic  llaps  of  chira  niatcr  linve 
rned  down,  and  the  f;i3x  cerebelli  has  been  ligatured  in  two  places  and 


liar  fossa  is  exposed  in  turn,  the  scalp-flaji  being  framed,  and  the 
ling  and  cutting  away  of  the  bnne  carried  out  in  the  manner 
Lisly  described  for  unilateral  exposure.  The  osseous  bridge  which 
tes  the  two  openings  in  tlie  skull  is  divided  above  and  below  with 

saw,  and  the  intermediate  part  removed»     This  completes  the 
age  of  the  operation  (see  Fi;^.  --3). 

ter  the  lapse  of  a  few  dn\  s,  the  scalp-flaps  are  again  turned  down, 
iral  flaps  frame*  1  on  either  side  uf  the  middle  line,  avoiding  the 

sinus  above  and   the  occipital   sinus  in   the  mitidle  line.     The 
^  New   York   Med.   lourn.,    b^ebruary,    1905. 
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occipital  sinus  is  ligatured  above  and  below  by  meai 
needle,  threaded  with  catgut,  passed  around  or  thro 
belli.  The  falx  h  then  divided  between  the  ligature! 
The  details  of  the  operation  are  simple  to  describ 
difficulties  are  great,  the  hremorrhage  severe,  and  tli 
proportionate.  The  extra  space  afforded  not  only 
posnre  of  both  halves  of  the  cerebelhun,  but  also  per 
cation  '  of  one  lateral  lobe  towards  the  opposite  side,  t 
examination  of  the  lateral  aspect  of  the  cerebellum 
pontine  angle. 

PALLIATIVE  OPERATIONS  FOR  CERi 
CEREBELLAR  TUMOURS 

All  palliative  operations  carried  out  merely  with 

curing  symptomatic   relief  may  be  conducted  over 
tumour,  or  over  one  of  the  so-called  '  silent  areas  * 
the  temporo-sphenoidal  lobe.     It  is  obvious  that  the 
reduction  of  intracranial  pressure  can  he  obtained  In 
formed  over  the  region  of  the  tumour  itself.    To  thi 
there  are   certain   exceptions.      The  precentral   or  i 
always  be  avoided,  if  possible,  for  any  marked  degi 
trusion  of  this  portion  of  the  lira  in  must  necessarily 
spasticity  I  &c.     In  the  case  of  cerebellar  tumours  ab 
pressure  can  tmtlouhtedly  he  relieved  in  the  most  e 
a  cerebellar  operation,  the  bone  being  freely  cut  awa 
up  to  the  margins  of  the  osseous  deficiency,  and  th< 
flap  replaced  accurately  and  firmly  in  position.    This 
however,  a  great  disadvantage,  in  that  the  hernial  i 
excessive,  with  disastrous  results  on  the  medullarv 

In  the  event  of  the  surgeon  deciding  to  attempt  a 
toms  by  trephining  over  one  of  the  '  silent  areas  ' 
operation  of  choice  is  that  described  by  Ctishing 
temporal  cerebral  decompression,'  The  details  and 
operation  have  already  been  discussed  (see  p.  392 
out  for  the  relief  of  pressure  resulting  from  an 
tumour,  the  operative  details  previously  described 
adhered  to,  with  the  following  important  exceptions: 

(a)  After  the  dura  has  been  incised,  no  atteiupt 
explore  the  apex  of  the  temporo-sphenoidal  lobe, 

(ft)  No  drainage  ttibe  is  inserted,  the  dnral  flap: 
lie  loosely  over  the  surface  of  the  brain,  so  allowij 
trusion. 
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)  The  temporal  muscle  and  fascia  are  sewn  up  with  extra  care, 
imiting  the  degree  of  hernial  protrusion. 

ith  regard  to  the  side  on  which  the  operation  is  to  be  carried  out, 
ears  that  the  best  results  are  obtained  when  the  operation  is 
:ted  on  the  same  side  as  that  on  which  the  tumour  is  situated. 
event  of  failure  to  procure  satisfactory  results,  a  similar  oper- 
may  be  carried  out  on  the  opposite  side  of  the  head. 


PUNCTURE  OF  THE  CORPUS  CALLOSUM 

lis  procedure  carried  out  for  diagnostic  and  therapeutic  purposes 
leasure  of  considerable  value  in  some  cases.  It  has  been  used 
)ften  in  hydrocephalus,  hypophyseal,  cerebellar,  and  other  tumours 
ventricles.  The  principle  upon  which  it  is  supposed  to  act  is  this, 
h  cases  where  the  pressure  is  high  if  an  opening  be  made  through 
;rpus  callosum  into  the  subarachnoid  space  between  the  henii- 
s,  the  intraventricular  pressure  will  tend  to  keep  the  opening  patent 
lus  provide  a  permanent  intraventricular  drainage  into  a  space 

absorption  of  the  secreted  fluid  is  freer  than  in  the  ventricle. 

the  beneficial  results  in  the  hands  of  Kanavel  have  not  been  as 
it  as  Anton  and  others  have  reported,  a  moderate  use  of  the 
lure  has  convinced  him  that  in  certain  cases  we  may  expect 
relief  from  pressure  symptoms,  and  in  a  few  cases  a  symptomatic 

There  is  very  little  danger  to  the  procedure.     Veins  may   be 

d,  leading  to  troublesome  haemorrhages,  or  too  deep  puncture 
njure  the  optic  thalamus  with  temporary  impairment.  This  is 
illy  to  be  feared  in  basal  tumours  distorting  the  ventricle.  No 
2sult  has  occurred  in  Kanavel's  experience  except  that  in  one 
t  there  was  a  temporary  paralysis  of  the  arm,  whether  due  to  too 
uncture  or  to  a  change  in  pressure  of  the  unlocalized  tumour  was 
own. 

^chnique.  If  the  patient  is  not  nervous  the  operation  may  be 
med  under  local  anaesthesia.    In  such  cases  it  is  Kanavel's  custom 

e,  unless  contra-indicated,  a  preliminary  dose  of  scopolamine 
.  and  miorphine  ys  gr.  two  hours  and  one  hour  respectively  heture 
)eration.  The  area  being  infiltrated,  a  longitudinal  incision  is 
running  backward  from  the  coronal  suture  and  parallel  tu  the 
jdinal  suture.  The  skin  and  the  aponeurosis  of  the  occipito 
lis  are  retracted  by  the  ordinary  mastoid  retractor.  A  trephine 
emoves  a  button  of  bone,  the  centre  of  which  is  about  2  cm. 
the  coronal  suture  and  the  same  distance  from  the  longitudinal. 

is  made  in  a  non-vascular  part  of  the  dura  which  is  retracted 
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with  fine  retractors.  A  needle  is  chosen  that  has  a 
with  holes  at  the  end  and  side.  The  needle  should 
stylette,  and  should  be  at  least  lo  cm.  long.     The  i 


Frc,  225,     Technique  of  Corpus  Callosum  Puncti 

angle  of  about  90^,  approximately  6  cm.  from  th< 
the  average  distance  from  the  surface  of  the  brain  1 
few  small  veins  pass  from  the  cortex  veins  to  the 
and  in  most  cases  there  is  a  slight  adhesion  of  the  i 
tudinal  sinns.  The  needle  is  gently  passed  throng 
downward  along  the  falx  cerebri  (see  Fig.  -^25). 
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It  when  the  corpus  callosum  is  reached.  Here  the  end  is  gently 
ed  back  and  forth  to  avoid  penetrating  the  pial  vessels  and  then  is 
5t  through  the  corpus  and  the  stylette  removed.  If  tension  is 
jnt,  the  fluid  flows  out  freely.  The  needle  end  is  rotated  backward 
forward  for  about  a  centimetre  to  tear  the  corpus  callosum  and 
it  is  withdrawn.  Elsberg  says  that  it  is  easy  to  make  the  mis- 
of  going  too  far  forward.  The  dura  is  closed,  bone  plug  replaced 
Dt  as  desired,  and  the  wound  closed. 


CHAPTER  VIII 
SURGERY  OF  THE  HYP0PHY5 
By  Allen  B,  Ka navel,  A.B.,  F.A.C.S.,  Lieutenan 

Indications  for  operation.     The  indications 
cases  ol  hypophyseal  diisease  may  be  classified  as  abi 
Operation  is  absolutely  indicated  in  those  cases  in 
immediately  jeopardizeji  the  Hfe  of  the  individual  or 
sive  blindness.     It  is  relatively  demanded  when,  bei 
or  increased  or  decreased  secretion,  the  well-being  ; 
life  of  the  individual  is  threatened.     Therefore,  if  tli 
ing  rapidly  or  has  grown  to  a  large  size,  or  if  a  cyst 
we  will  have  pressure  symptoms  both  locally  and  | 
imperatively  demand  intervention.     As  the  safely  ol 
creases  the  field  of  the  relative  demand  will  he  broads 

Just  how  far  this  will  extend  cannot  be  fully  stai 
knowledge  pf  the  perverted  states  is  limited.  Than 
cent  and  painstaking  work  of  Cushing,  we  have  a  1 
which  study  may  be  made. 

Cysts  offer  from  a  surgical  standpoint  the  most  s 
tumours  of  the  hypophysis.  Not  only  is  the  operatii 
simple,  bnt  from  a  prognostic  standpoint  the  resul 
those  we  have  been  able  to  secure  in  the  adenoma 
tumours,  in  that  the  patients  are  restored  to  sociel^ 
sustaining  members  who  may  live  out  the  natural  - 
latter  tlesitleratum,  which  should  he  the  end  and  a 
has  not  always  been  demanded  in  cranial  surgery, 
nuunce  operations  as  successful  in  patients  who  ^ 
physical  well-being,  but  who  nevertheless  remain  cha 
tives  or  public  charity.  The  patients  with  hypt 
the  contrary,  recover  both  physical  and  mental  j 
fortunately  do  fail  frequently  to  recover  certain  j 
tions,  in  that  the  sexual  phenomena  and  the  proces 
commonly  lost.  One  cannot  but  hope,  however,  that 
cerning  these  cases  becomes  widespread,  we  may  be  al 
them  earlier  in  life.     It  would  seem  reasonable  to  ; 
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DC  treated  before  puberty,  these  physiological  functions  may  be 
•ved  either  through  normal  hypertrophy  of   the  portion   of   the 

remaining  or  through  the  interrelation  of  the  other  ductless 
s  taking  on  its  function. 

[though  we  must  admit  that  the  function  of  the  anterior  and 
•ior  lobes  and  the  pars  intermedia  has  not  been  settled  beyond 
on,  yet  the  magnificent  work  of  Gushing,  Goetsch,  and  their  asso- 
,  Lewis  and  a  host  of  other  able  workers,  has  in  general  ascribed 
h  to  the  anterior  lobe,  while  the  change  in  kidney  function,  adipo- 
se, reside  in  the  pars  intermedia  (>r  the  posterior  lobe.  Erdheim 
/es  great  credit  for  bringing  forcibly  to  our  attention  the  fact  that 
cysts  generally  have  their  origin  in  the  anterior  lobe  or  milage  of 
imitive  pharyngeal  pouch.  H  these  obser%-ations  be  true,  we  would 
t  impairment  of  growth  both  from  cellular  destruction  and  cellular 
^logical  perversion  due  to  pressure,  the  latter  naturaUy  being  j^uI)- 
0  recovery  upon  removal  of  the  pressure  due  to  the  cyst-  In  like 
er,  a  recovery  of  the  function  of  the  pars  intermedia  and  posterior 
becomes  possible.  To  secure  the  greatest  benefit,  therefore,  it  is 
>ary  that  the  tumour  should  be  removed  before  the  onset  of  puberty 
its  probable  cellular  hypertrophy  and  certain  physiological  activity, 
rtunately,  our  knowledge  of  the  signs  and  symptoms  of  the  disease 
ifined  to  the  evidences  of  long-continued  perversion  of  function 
ill  as  primary  destruction.  We  nrav  recogiiize  the  disease  by  the 
e  presented  seme  years  after  pulierty.  just  as  for  manv  years 
icognized  thyreoid  perversion  by  the  ultimate  exophthalmic  sign, 
irditis  and  enlarged  thyreoid,  not  by  the  toxic  evidences  of  bruit 
the  gland,  vasomotor  instability  and  tachycardia  which  we  now 
precede  the  other  evidences  by  many  months  and  indeed  can  be  pre- 
\  by  early  operation.  So  may  we  not  hope  that  careful  analysis  of 
stories  given  by  these  patients  and  careful  observation  on  the  part 
zh  of  us  may  elicit  some  symptcm-complex  suggestive  enough  at 
to  demand  X-ray  studies  of  the  sella  turcica,  and  through  this  lead 
gnosis?  The  development  of  synijiloms  about  the  lime  of  puberty 
>e  due  to  two  factors:  first,  the  onset  of  the  physiological  processes 

mentioned,  and  second,  the  changes  in  the  cyst  itself  incident  to 
ory  changes  at  this  time  of  life.  That  the  latter  has  considerable 
ig  on  the  case  seems  probable  when  we  remember  that  in  addition 
;  perversions  of  physiological  processes  noted  in  these  glands,  the 
ice  of  brain  pressure  begins  to  be  marked,  a  sign  seldom  seen  be- 
puberty.  The  cysts  probably  grow  from  two  causes:  increase  of 
-either  by  secretion  from  its  wall  or  filtration  from  compressed 
—and  from  haemorrhage  into  the  cyst.    The  latter  is  by  no  means 
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an  uncommon  occurrence.  In  view  of  these  general  i 
lows  that  at  puberty  any  child  showing  an  absence  c 
larly  if  he  has  attacks  of  transitory  blindness,  shoul< 
diately  for  hypophyseal  disease.  Attacks  of  transi 
noted  in  most  of  the  histories  of  these  cases.  Mai 
years  under  the  diagnosis  of  hysteria  made  by  abl< 
Whether  these  periods  of  blindness  are  due  to  hre 
cyst  with  subsequent  absorption,  is  open  to  questio 
quently  is  J  he  cause  is  my  personal  belief. 

Acromegaly  should  be  treated  most  conservative!} 
many  of  the  cases  have  passed  over  into  the  stage  < 
As  the  safety  of  the  surgical  procedures  grows,  o 
attempted  in  the  early  stages  of  the  disease,  befoi 
left  the  sella.  The  more  complicated  and  late  cas 
atypical  signs  shoukl  be  treated  medically  until  the  n 
cases  are  well  established. 

Operative  procedures.  Operative  procedun 
tumours  and  cysts  may  be  classified  as  palliative  anc 
knowledge  increases,  a  greater  per  cent,  will  fall  ii 
than  can  now  be  placed  there. 

The  routes  of  approach  may  be  classified  as: — 

A.  Fntracranial — 

r.    Through  the  middle  fossa, 
2.    Through  the  anterior  fossa, 

B.  Trans-*^phenoidal — 

1.  Through  the  nose, 

(a)  Supranasal 

(b)  Infranasal. 

2,  Through  the  mouth. 

(a)  Through  the  palate. 

(b)  Behind  the  palate. 

The  intracranial  route.     Through  the  middle 
was  originally  suggested  by  Caton  and  Paul,  and 
Horsley  in  all  his  cases.    Dalgren.  Gushing,  and  oth 
to  follow  the  same  route.     It  is  certainly  much  moi 
satisfactory  than  the  approach  through  the  frontal 

Through  the  anterior  fossa.  Killian  first  sugge 
proposed  making  a  bone  and  dural  flap  followed  h 
frontal  lobe.  At  the  present  time,  however,  the  exi 
gested  by  Krause.  appears  better.  This  has  been  u\ 
Bogoiavlensky,  but  did  not  meet  with  favour  until  J 
removing  the  orbital  ridge  in  addition.     This  sugges 
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lypophyseal  surgery.  Frazier  modified  the  suggestion  slightly,  and 
)erg  by  adding  that  the  flap  should  be  made  with  its  base  inward 
that  the  orbital  ridge  should  be  left  attached  to  the  frontal  bone,  has 
le  the  approach  nearly  ideal  for  those  cases  in  which  the  intracranial 
•ation  is  chosen.  Elsberg's  technique  is  described  by  himself  as 
Dws: 

X-rays  having  been  taken  to  determine  the  size  and  extent  of  the 
ital  sinuses,  the  side  of  the  frontal  bone  is  selected  in  which  the  sinus 
le  smallest.  If  the  patient  has  lost  the  sight  of  one  eye,  it  is  best  to 
he  operation  on  that  side. 

An  incision  is  made  from  the  inner  angle  of  the  eyebrow  outward 
he  external  angular  process  of  the  frontal  bone,  then  upward  and 
:ward  to  within  the  hair  line  and  then  inward  to  near  the  median 
With  an  ordinary  trephine,  openings  are  made  at  the  beginning 
lie  incision,  just  above  the  external  angular  process  and  at  the  upper 
r  and  upper  inner  angles  of  the  incision  in  the  soft  parts.  The 
*  is  cut  in  the  usual  manner  with  Hudson  forceps.  The  soft  parts 
slightly  dissected  down  from  the  supra-orbital  ridge,  the  roof  of 
orbit  about  i  cm.  behind  the  supra-orbital  ridge  divided  by  slight 
/s  from  a  small  chisel,  the  supra-orbital  ridge  cut  at  each  trephine 
ling  with  a  Gigli  saw  or  sharp  Liston  forceps,  and  the  bone  frac- 
d  toward  the  median  line.  On  account  of  the  thickness  of  the  bone 
iie  median  line,  it  is  usually  necessary  to  partly  divide  the  base  of 
bone  flap  with  the  cranial  forceps  (see  Fig.  226). 

With  various  rongeurs,  the  thin  roof  of  the  orbit  is  removed  down 
le  optic  foramen,  care  being  taken  that  the  direction  of  the  rongeur- 
is  correct  so  as  not  to  open  into  the  ethmoid  sinuses,  and  that  the 
Dsteum  of  the  orbit  is  not  injured.  As  the  operator  approaches  the 
:  foramen,  a  long-bladed  rongeur  must  be  used,  the  orbital  contents 
essed,  and  the  frontal  lobe  in  its  dura  slightly  elevated.  As  soon 
le  optic  foramen  is  reached,  and  after  all  oozing  of  blood  has  been 
rolled  by  gauze  pressure,  an  incision  about  3  cm.  long  is  made  from 
exposed  anterior  clinoid  process  toward  the  median  line,  a  small 
n  retractor  introduced  into  the  opening  and  the  frontal  lobe  ele- 
d.    The  optic  chiasm,  hypophysis,  and  sella  turcica  are  now  in  good 

r. 

When  the  treatment  of  the  hypophyseal  lesion  has  been  finished, 
bone  flap  is  returned  into  place  and  the  soft  parts  sutured  in  the 
l1  manner. 

The  operation  is  not  at  all  difficult  in  the  hands  of  the  surgeon 
Tienced  in  cranial  surgery,  and  an  excellent  exposure  of  the  region 
he  hypophysis  is  obtained.     It  is  possible  to  extirpate  or  partially 
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remove  a  growth  from  around  the  pituitary  body  in  1 
eration  is  surgically  very  satisfactory.  The  amoun 
frontal  bone  that  is  necessary  is  not  very  great,  so  1 
brain  should  occur.  The  orbital  roof  should  be  re 
about  2  cm,  in  width,  and  if  an  ethmoid  sinus  be  open 
with  a  little  Horsley  wax.  The  supra-orbital  ridg 
osteoplastic  flap,  which  is  better  than  if  the  bone 
piece  and   later  replaced,  as  in  Frazier's  operatio 


Fig.  226.    Technique  of  Elsberg  Apprc 


visible  scar  is  very  small,  only  a  small  line  between 
proctfss  r)f  the  frontal  bone  and  the  hair  line.' 

Trans-sphenoidal  methods.  Supranasal  route. 
this  method.  He  turned  the  nose  to  the  right,  e> 
the  ethmoid  cells,  and  the  septum,  removed  the  ini 
L-rl)it  down  to  the  orbit  foramen  and  the  inner  wa 
Ilighmore  with  a  portion  of  the  nasal  projection 
maxilla,  and  then  reached  the  tumour  through  tl" 
Hochenegg,   Moskowicz,   and  Tandler,   Chiari,   Mi< 
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s  have  modified  the  procedure.  Of  all  these  modifications  that  of 
Eiselsberg  is  most  popular.  His  technique  is  as  follows: 
hree  days  before  the  operation  the  patient  receives  2  gm.  urotropin 
The  coagulability  of  the  blood  is  determined  and  calcium  lactate 
[  if  it  is  delayed.  The  nose  and  throat  are  carefully  examined, 
jthesia  with  morphine  and  ether  or  Billroth's  mixture.     The  oper- 

field  is  sprayed  with  %j^  novocain  (H.  Braun)  to  stop 
)rrhage.  Tamponade  is  accomplished  by  Bellocque's  method.  The 
on  is  made  along  the  left  naso-labial  groove  up  to  the  glabella,  over 
ridge  of  the  nose  to  the  right  palpebral  fissure.  The  nasal  bone  is 
brough  with  hammer  and  chisel.  The  philtrum  nasi  is  cut  at  its 
ure  with  the  upper  lip.  A  large  portion  of  the  septum  and  vomer 
tached  with  the  nasal  flap.  The  remains  of  the  septum,  vomer, 
Lim,  and  the  turbinates  are  next  removed. 

[aemorrhage  is  stopped  with  adrenalin  and  compression.  The 
loid  sinus  is  now  opened,  its  anterior  and  inferior  walls  removed 
he  cavity  scraped  out.  The  hypophyseal  tumour  is  usually  exposed 
s  stage,  the  dura  is  incised,  and  as  much  of  the  tumour  as  is  thought 
able  is  removed  with  a  sharp  spoon  (excochleation).  After  stop- 
haemorrhage,  a  cigarette  drain  is  placed  in  the  defect  and  fastened 
stitch  around  the  left  nostril.  No  tamponade  is  necessary.  Finally 
asal  cavity  is  cleaned  out,  Bellocque's  tampon  is  removed,  and  the 
flap  sutured  in  its  place. 

ifranasal  route.  Owing  to  the  danger  of  meningitis  from  exposing 
ribriform  plate  and  for  the  purpose  of  simplifying  the  procedure,  it 
suggested  by  the  author  that  the  sphenoid  should  be  approached 
[gh  the  inferior  portion  of  the  nose,  thus  avoiding  the  removal  of 
thmoid.  In  his  hands  the  operation  has  been  most  satisfactory, 
procedure  as  originally  proposed  has  been  modified  in  that  a  sub- 
us  resection  of  the  septum  is  done,  following  the  suggestion  of 
:h,  which  is  certainly  a  distinct  advantage.  Halstead  and  Gushing 
since  followed  the  same  route  with  some  modifications  in  technique, 
ad  of  incising  in  the  nasolateral  fold,  Halstead  raises  the  lip  and 
s  his  incision  in  the  labiobuccal  fold.  He  has  operated  with  bril- 
success  by  this  method.  The  author  has  used  both  the  method  to 
ascribed  and  the  Elsberg  method  and  believes  that  certain  cases 
d  be  operated  upon  by  the  infranasal  method  and  others  by  the 
frontal. 

he  infranasal  technique  follows: 

he  nose  is  packed  with  strips  of  adrenalin  gauze  to  lessen  the 
ing.   The  patient  is  placed  in  a  semi-sitting  position  so  that  the 

will  not  accumulate  in  the  sphenoid  sinus  and  over  the  field  of 
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operation   (see  Fig.  227).     A  tight  posterior  nasal 
serted.     This  is  not  so  much  necessary  to  prevent  I 
pharynx,  since,  if  the  operation  is  done  properly,  diere 


N^ 


I 


7 

Fig.  227.    PosiTiox  of  Patient  for  Hypophysis  Oper.m 

in  the  mncous  membrane,  but  it  does  prevent  air  esc; 
nares  during  the  bone  operation.  An  incision  of  the 
bone  is  now  made  in  the  crease  close  under  the  nart 
the  nose  (see  Fig.  228).     The  nasal  spine  is  cut  and 
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t  the  mucous  membrane  is  raised  from  the  floor  of  the  nose  and 
the  septum,  back  to  the  sphenoid  bone,  and  off  from  the  front  of 
me  (see  Fig.  229).  The  septum  and  the  anterior  wall  of  the 
id  sinus  is  now  removed,  followed  by  removal  of  the  posterior 
e,  the  anterior  wall  of  the  sella  turcica  (see  Fig.  230).     This  is 


.  228.  Line  of  Incision.  A 
is  attachea  to  posterior  nasal 
Kanavcl. ) 


Fig.  229.  The  Mucous  Membrane 
IS  raised  from  the  Floor  of  the 
Nose  and  the  Septum.  The  bony 
spine  is  being  cut.     (Kanavel.) 


itered  by  a  chisel  and  the  bone  removed  by  a  punch  forceps  (see 
31).  The  dural  covering  now  being  cut,  the  soft  tumour  mass 
s  and  may  be  curetted  away.  If  a  cyst  is  found,  its  walls  should 
tly  curetted  and  in  my  experience  should  be  lightly  packed  with 
saturated  with  a  weak  iodine  solution  to  favour  obliteration  of 
:  or  preserve  an  opening  into  the  sphenoid.  If  a  solid  tumour  is 
id,  no  drainage  is  necessary  if  the  bleeding  is  well  controlled.  The 
s  walls  of  the  removed  septum  are  allowed  to  fall  together,  a 
mal  stitch  closes  the  skin  wound,  the  nares  are  packed  lightly 
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with  bismuth  subnitrate  saturated  gauze,  the  poster! 
moved,  and  the  patient  returned  to  bed  (see  Fig,  2 $2 
The  anaesthetic  is  best  given  through  intratracht 
pharyngeal  tube,  ahhough  the  author  has  used  rec 
satisfaction. 


Fig.  230.  The  Mucous  Memhrane  has  been  pushee 
Speculum  akd  the  SErtuM  removed.  The  speculum  h 
screw  attached  which  holds  it  in  position,     (Kattovch) 

The  operator  should  be  familiar  with  the  anat< 
of  the  nose  and  especially  the  sphenoid  sinus»  and 
sella  turcica.     He  should  provide  himself  with  pro] 
an  excellent  headlight.     No  matter  what  method  o 
the  operation  is  difficult  and  should  be  undertaken 
preparation. 

Care  should  be  taken  not  to  operate  during  an  at 
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or  has  in  those  cases  where  he  feared  the  possibihty  of  infection 
1  50  ex.  of  antistreptococcus  serum  the  day  before  operation. 
?he  greatest  difficuhy  is  met  with  in  separating  the  mucous  mem- 
e  from  the  septum  at  the  beginning;  of  the  procedure  at  the  external 
5.     Especial  care  should  be  exercised  here  not  to  rupture  the  mem- 


Fig.  231,    Hypophysectomw     (KtmaicL} 

•,  At  the  time  of  pushing  the  niemhrane  oflf  from  the  anterior 
of  the  sphenoid  one  may  l>e  careless  and  again  tear  the  tissue, 
special  care  should  be  used  to  orientate  oneself  before  entering  the 
toid  cells,  since  it  is  very  easy  to  break  through  the  base  of  the 
and  enter  the  medulla.  In  13  out  of  120  skulls  examined  the  bone 
was  so  thin  at  this  site  that  light  could  be  seen  through  the  dried 
Again  one  may  enter  the  anterior  ethmoitl  cells  under  the  mis- 
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taken  idea  that  it  is  the  sphenoid.  The  former  m 
much  more  hkely  and  is  especially  to  be  guarded  agi 
ing  the  sella  one  may  satisfy  himself  as  to  his  local 
probe  along  the  floor  of  the  sella.  In  case  of  doubt 
the  area  with  gauze  saturated  with  bismuth  and  ta 

finishing  the  opt 

sitting.     A  smal! 

incorporated  in  ' 

the  uppermost  p 

Hirsch  has  o 

anaesthesia  with 

His  technique  is 

^  -^         Surgery,  vol  vi, 

^L  V  In  his  earliei 

^^K  ml         the  inferior  and 

^^^  ^         at  the  first  sitti 

K  the  anterior  antl 

mw  T^B         sphenoid    with   1 

turn ;  and  at  the 
wall  of  the  s^ 
tumour  was  th 
curette.  Later  h 
mucous  route,  and  urged  it  as  a  means  of  lessening 
fection.  He  has  described  his  technicjue  as  follows: 
*  The  mucous  membrane  of  both  sides  of  the  nas£ 
tized  with  a  20^  cocaine  solution.  An  incision  i 
the  anterior  edge  of  the  quadrangular  cartilage,  tl 
membrane  on  one  side,  down  to  the  cartilage, 
membrane  is  taised  by  means  of  a  raspatorium, 
perichondrium  and  periosteum,  from  the  cartilage  a 
tilage  is  now  incised  'S  cm.  from  the  original  incisio; 
slipped  between  the  perichondrium  and  the  cartilage 
posterior  border  of  the  septum;  the  mucous  memb 
the  perichondrium  and  periosteum,  are  now  raised 
bone  on  this  side.  The  membranes  are  now  held  ^pi 
lum  and  in  this  way  a  medial  nasal  cavity  formed  ir 
bare  cartilage.  This  is  removed  with  one  sweep  of 
and  the  vomer  and  the  perpendicular  plate  of  the  e 
with  the  aid  of  a  bone  forceps.  Up  to  the  prese 
identical  with  Kil lianas  submucous  septum-resection 
'  To  bare  the  wall  of  the  sphenoidal  cavity  it  11 


Fig.  232,    Snows  the  wound  closei> 

WITH    SUBCUTANEOLTS  SttTCH.      No 

scar  is  visible.    {Ka navel.) 
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ous  membrane  of  the  vomer  where  it  joins  the  sphenoid  be  separated 
1  the  bone.  This  is  very  easily  done,  after  which  the  mucous  mem- 
e  is  separated  from  the  anterior  surface  of  the  sphenoid  on  both 
>  as  far  as  the  ostium  sphenoidale,  so  that  the  raspatorium  falls 
the  sphenoidal  cavity.  Now  through  this  sac  of  mucous  membrane 
removes  the  posterior  part  of  the  vomer  and  the  rostrum  sphenoid- 
with  the  bone  forceps,  and  with  several  strokes  of  a  chisel  one 
ks  through  the  anterior  wall  of  the  sphenoid  cavity,  and  after  re- 
ing  the  sphenoidal  septum  one  sees  the  hypophyseal  prominence  in 
ntirety. 

After  opening  the  sella  turcica  and  the  dura  of  the  hypophysis 
actively    the    hypophyseal    tumour    lies    free    in    the    sphenoidal 

y.' 

Approach  through  the  mouth.  Various  other  procedures,  such  as  re- 
on  of  the  superior  maxilla  by  various  methods,  entrance  through 
mtrum  of  Highmore,  by  splitting  the  palate,  going  behind  the  palate 
•  an  incision  between  the  lower  jaw  and  the  tongue,  &c.,  have  been 
ested,  none  of  which  has  found  favour  with  those  surgeons  dealing 
aently  with  these  tumours. 

iJhoice  of  operation:  intracranial  versus  trans-sphenoidal. 
he  present  time  one  cannot  say  definitely  which  procedure  will  be 
Dne  of  choice.     Certain  general  principles  can  be  laid  down,  how- 

and  the  lines  of  future  work  suggested, 
"he  trans-sphenoidal  route  cannot,  unfortunately,  be  rendered  abso- 
y  aseptic,  and,  therefore,  meningitis  is  always  a  possibility,  al- 
gh  that  menace  is  growing  less  as  our  experience  accumulates.  This 
\  is  not  available  for  tumours  lying  in  juxtaposition  to  the  hypophy- 
md  hence  giving  hypophyseal  symptoms.  Moreover,  one  cannot 
)ve  all  the  tumour  when  it  has  extended  widely  outside  the  sella 
ca. 

^'he  intracranial  route  is  not  advisable  for  tumours  confined  to  the 
turcica.  It  can  be  only  palliative  in  a  majority  of  cases,  since  it 
not  become  the  operation  of  choice  until  the  tumour  is  far  ad- 
ed,  and  in  most  cases  it  will  be  impossible  to  remove  the  part  of  the 
)ur  lying  in  the  sella  turcica.  Therefore,  we  may  say  that  tumours 
\  for  the  most  part  in  the  sella  turcica  should  be  reached  by  the 
masal  route. 

^ysts  may  be  reached  and  drained  by  either  route,  but  more  perma- 
results  may  be  hoped  for  from  the  trans-sphenoidal  route  since  this 
ds  room  to  grow  and  makes  subsequent  puncture  and  drainage 

humours  that  have  surely  grown  beyond  the  sella  turcica  can  be 
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reached  by  the  intracranial  route.     Neighbourhood 
reached  in  the  same  manner. 

In  this  connexion  it  should  be  rememliered  that  th 
route  gives  a  decompression  opening,  in  case  of  futui 
local  structures  as  well  as  for  the  brain;  while  the  i 
majority  of  cases  gives  relief  for  general  brain  pressu 

Prognosis.    The  mortality  in  the  past  has  been 
hood  of  35Jl^,  and  will  probably  so  continue  in  the  har 
little  cranial  surgery.     The  reports  of  Cushing  and 
an  average  of  lo^.     The  author  has  operated  15  tin: 
all  but  one  of  these  in  his  earlier  cases. 

Prognosis  as  to  ultimate  results.  What,  in 
disease,  may  be  looked  for  as  the  ultimate  result?  W 
to  prognosticate  this,  a  review  of  the  literature  as  well 
would  seem  to  indicate  the  following: 

Cysts  may  be  operated  upon  with  particularly  g 
local  pressure.  That  they  may  recur  the  experience  o 
st rates.  That  they  often  do  not  is  proved  by  my  expi 
reported,  as  well  as  in  the  cases  of  von  Eiselsberg.  who 
well  two  years  after  the  operation.  Hirsch  has  opera! 
and  states  that  they  have  good  chances  for  ameliorat 
The  eye  signs  have  been  uniformly  bettered,  unle^ 
atrophy  was  present.  The  excessive  adiposity  has  g 
sened  if  the  operative  procedures  have  been  supple 
gland  feeding.  The  sexual  development  has  lieen 
though  von  Eiselsberg  reports  slight  change  in  or 
change  in  growth  has  not  as  yet  been  produced,  even 
ing.  The  growth  of  hair  and  a  tendency  to  change 
to  the  male  type  has  followed  frequently  if  gland  i 
tuted. 

Owing  to  the  fact  that  acute  pressure  symptoms 
due  often  to  haemorrhage  into  a  cyst,  an  absolutely  b 
not  be  given  in  those  cases  in  which  operation  is  ref 
occurred  that  the  haemorrhage  has  been  absorbed  am 
acute  pressure  disappeared.  In  these  cases,  and  oti 
upon,  whole  gland  feeding  may  have  some  effect  < 
mentioned  above,  but  certainly  not  as  marked  as  in  th( 
upon  and  treated  by  subsequent  feeding. 

The  results  in  operations  upon  acromegalies  are 
due    possibly   to   the    fact    that   operation   has   been 
hyperpituitarism  has  produced  its  results  and  not  at  tb 
disease, 
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There  has  generally  been  a  recession  of  the  swelling  of  the  soft 
:s  but  no  effect  upon  the  bones.  Menstruation  has  been  restored  in 
jral  cases  (Hochenegg,  von  Eiselsberg),  and  Gushing  reports  the 
irn  of  male  sexual  function  one  year  after  operation  which  was 
Dlemented  by  gland  feeding.  The  eyesight  when  involved  has  been 
Durably  affected.  There  has  not  been  a  marked  loss  of  weight 
1  with  feeding.  It  is  to  be  noted  that  those  cases  of  acromegaly  which 
s  gone  over  into  the  state  of  hyperpituitarism  with  mental  symptoms 
n  to  be  markedly  benefited  by  feeding  without  operation  ( Cashing ). 
icient  observations  have  not  accumulated  to  give  us  any  data  as  to 
effect  upon  growth  in  the  incipient  cases. 

The  effect  in  adiposis  dolorosa,  von  Recklinghausen's  disease,  va- 
s  dyspituitarisms,  and  allied  conditions  cannot  be   stated  at   this 


As  to  the  type  of  tumour.    The  favourable  results  in  cysts  have 
ady  been  commented  upon.     The  adenomata  should  be  divided  into 
groups,  those  which  have  grown  out  of  the  sella  and  become  intra- 
lial,  and  those  still  intrasellar.     In  the  former  group  Hirsch  reports 
cases,   in    which   the   local    pressure   w^as    relieved    with    consider- 
improvement  of  vision  and  at  the  time  amelioration  of  certain  gen- 
symptoms,  but  for  the  most  part  the  operation  may  be  described  as 
iative. 

[n  the  second  group,  in  which  are  often  found  the  early  acromegalies, 
e  are  often  no  typical  signs  and  symptoms;  atypical  evidences,  haw- 
',  have  caused  a  resort  to  the  X-ray,  and  the  bulging  sella  with  a 
'ow  outlet  has  confirmed  the  diagnosis.  This  is  the  type  of  case 
ring  the  greatest  possibility  of  cure  if  attacked  promptly.  This 
libility  is  emphasized  by  the  brilliant  result  obtained  by  Halstead, 
v^hose  patient  (suffering  from  an  adenoma)  there  has  been  no  re- 
i  of  the  tumour  after  more  than  three  years.  When  malignant 
ours  occur,  the  outcome  is  of  course  fatal. 
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Indications.  Hydrocephalus  internus  may  be 
quired :  in  the  former  case,  the  pathology  is  obscure 
as  to  whether  the  ventricular  distension  arises  from  ji 
the  ventricular  ependyma  or  from  obstruction  to  the  r 
spinal  fluid  from  the  fourth  ventricle.  Acquired  hyc 
from  the  presence  of  a  subtentortal  tumour,  from 
membranes  in  the  region  of  the  foramen  of  Majendi 
known  causes.  The  results  of  operation  are  not  si 
tory  to  enable  the  surgeon  to  urge  operative  inter ferei 
and  other  remedies  have  been  tried  and  found  w< 
probationary  period  can  be  laid  down  as  a  guide,  1 
clear  that  the  surgeon  cannot  possibly  carry  out  opei 
to  the  patient  if  the  ventricular  distension  is  allow 
such  a  degree  that  marked  cortical  flattening  and  d( 
Surgical  treatment  to  be  efficacious  must  l3e  under 
stage  of  the  disease. 

Operation,  Operations  are  carried  out  (a)  a\ 
withdrawing  fluid  from  the  distended  ventricular  s 
puncture),  and  (b)  to  establish  a  communication,  oi 
tween  the  ventricular  and  cerebral  subarachnoid  S] 
drainage). 

Ventricular  puncture  is  indicated  in  congenital  cas 
ular  drainage  is  called  for  in  acquired  hydroceph? 
congenital  cases  in  which  improvement  after  repeatec 
relapse. 

Ventricular  puncture.  This  may  be  carried  out 
rior  fontanellc,  through  the  frontal  bone,  or  over  the 
of  the  lateral  ventricle. 

({2)  Through  the  anterior  fontaneUe.  The  regior 
is  shaved  and  cleansed  in  the  usual  manner,  after  wl 
ing  parts  are  cut  off  from  the  field  of  operation  by 
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et  of  gauze  or  lint,  in  which  a  hole  is  cut  sufficing  to  allow  of  the 
sure  of  the  site  of  election  for  puncture. 

he  patient  should  be  in  the  recumbent  position,  the  head  well  to- 
s  the  end  of  the  table  and  turned  slightly  towards  the  side  on 
1  the  operation  is  to  be  carried  out.  The  operation  can  be  per- 
ed  without  an  anaesthetic  or  under  local  anaesthesia.  The  ventricle 
)e  tapped  with  either  a  small  trochar  and  canula  or  syringe.  The 
er  instrument  is  preferable.  A  site  is  chosen  at  the  outer  angle 
e  fontanelle,  about  j4  inch  away  from  the  median  antero-posterior 
thus  avoiding  the  line  of  the  superior  longitudinal  sinus.  The 
lating  instrument  is  passed  directly  inwards,  towards  the  base  of 
cull,  for  a  distance  of  not  more  than  2  inches.  The  trochar  is  with- 
n,  and  the  fluid  allowed  to  escape.  If  the  cerebro-spinal  fluid 
es  at  high  pressure,  the  flow  should  be  regulated  with  the  finger 
d  over  the  mouth  of  the  canula,  and,  in  any  case,  it  is  inadvisable 
more  than  50  cubic  centimetres  should  be  allowed  to  flow  away 
y  one  sitting.  The  effect  of  the  withdrawal  of  the  fluid  must  be 
ully  noted,  and  at  any  sign  of  collapse  on  the  part  of  the  patient 
utflow  must  be  stopped  at  once.  After  withdrawal  of  the  canula, 
ite  of  tapping  is  covered  with  collodion  gauze,  maintained  in  posi- 
)y  strapping.  Subsequent  bandaging  of  the  head  (preferably  with 
astic  bandage)  may  assist  in  preventing  the  reaccumulation  of 
Although  the  condition  of  the  patient  shows  improvement  after 
icular  puncture,  the  operation  usually  requires  to  be  repeated  sev- 
imes  before  material  benefit  results. 

b)  Through  the  frontal  bone.  When  the  anterior  fontanelle  is 
1  the  ventricles  may  still  be  tapped  from  above.  Tillmanns,*  in 
amending  this  procedure,  writes,  '  The  needle  should  be  inserted 
:  2  centimetres  from  the  central  line  and  3  centimetres  from  the 
ntral  sulcus.  You  strike  the  ventricle  at  a  depth  of  from  3  to  5 
netres.'  Trephining  is  usually  necessary  as  a  preliminary  measure. 
:)  Over  the  descending  cornu  of  the  lateral  ventricle.  This  opera- 
Dossesses  one  great  advantage  in  that  efficient  drainage  is  supplied, 
strongly  advocated  by  Keen.  A  point  is  mapped  out  on  the  skull 
I  lies  iJ4  inches  behind  the  external  auditory  meatus  and  the  same 
ice  above  Reid's  base-line  (see  Chapter  I).  A  bradawl  is  intro- 
l  at  this  point  so  as  to  indent  the  external  table  of  the  skull.  A 
scalp-flap  is  then  framed,  suited  to  the  region  to  be  explored.  The 
f  the  trephine  is  applied  to  the  indicated  spot,  and  the  disk  of  bone 
^ed.  The  posterior  branch  of  the  middle  meningeal  artery  rami- 
n  the  immediate  neighbourhood,  and  due  care  must  be  taken  to 
^Brit,  Med,  Journ.,  October  24,  1908. 
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avoid  injury  to  this  vessel.    After  the  exposure  of  1 

trochar  and  canula  are  introduced  through  the  dura*  t 
summit  of  the  opposite  ear,  and  passed  fur  a  distauc 
2  inches.  The  cerebro-spinal  tluid  is  allowed  to  esca 
siinilar  to  those  enumerated  above.  The  disk  of  I 
replacech  The  scalp-flap  is  sewn  into  position.  If 
should  be  required,  the  syringe  can  be  introduced 
through  the  scalp  and  trephine  hole.  When  the  lat' 
open,  the  evacuating  instrument  can  be  inserted  wi 
phining. 

Ventricular  drainage.  Drainage  of  the  lateral  ^ 
ont  to  the  best  advantage  by  first  adopting  Keen's  * 
ular  puncture.  The  diagnosis  being  confirmed,  the 
enlarged  up  to  a  diameter  of  i  to  iJ4  inches,  an 
crucially,  the  dural  incisions  being  carried  to  within 
the  margins  of  the  gap.  The  trochar  and  canula  i 
into  the  lateral  ventricle  and  some  50  cubic  cenlimetr 
fluid  allowed  to  escape.  A  few  strands  of  catgut.  1 
form  of  a  bundle,  are  then  passed  through  the  canul 
that  the  distal  ends  project  into  the  ventricular  cavit 
mal  portion  is  tucked  either  into  the  subdural,  e: 
aponeurotic  spaces.  Drainage  into  the  subaponeuro 
convert  the  state  of  interna!  hydrocephalus  into  ( 
whilst  extra-dural  drainage  seldom  permits  of  suffi 
sorption  of  the  cerebro-spinal  fluid.  Undoubtedly, 
allows  of  the  best  results*  In  this  m  thod,  the  pn 
catgut  are  insinuated  between  the  brain  and  the  dura 
incision  is  sewn  up,  and  the  scalp-flap  replaced. 

More  recently,  a  method  has  been  adopted,  and 
with  encouraging  results,  in  which  tubes  of  decakif 
stituted  for  the  catgut  bundle.  This  change  was  ret 
had  been  found  that  the  absorption  ol  the  catgut  , 
gether  of  the  brain  substance  usually  prevented  iht 
fistulous  channel  between  the  ventricular  and  cere 
spaces. 

Burghard  uses  decalcified  bone  tubes  in  the  folic 
ordinary  tube  is  cut  obliquely  through  its  central 
halves  sewn  together  with  catgut  in  such  a  manner  tl 
angles  to  one  another.  The  tube  is  then  introduced  s 
projects  into  the  lateral  ventricle,  the  other  into  t 
Accurate  approximation  of  the  dura  mater  is  desirah 
^  Surgery,    Its  Principles  and  PracHcf^,  vo 
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escape  of  cerebro-spinal  fluid,  a  troublesome  complication.  An 
mpt  should  therefore  be  made  to  sew  up  that  membrane,  though  this 
(ways  a  matter  of  considerable  difficulty. 

The  bone  tubes  will  be  absorbed  in  the  course  of  time,  but,  it  is 
ed,  after  the  formation  of  a  fistulous  channel  between  the  ventricular 

cerebral  cerebro-spinal  spaces. 
Puncture  of  the  Corpus  Callosum.     The  treatment  of  internal 
rocephalus  is  often  very  efficiently  treated  by  puncture  of  the  corpus 
)sum  (see  Chapter  VII). 


OPERATIONS  FOR  CEPHALOCELES 

Under  the  definition  '  cephalocele '  are  included  all  those  cases  in 
ch,  as  the  result  either  of  trauma  or  of  congenital  deficiency  in  the 
nation  of  the  vault  and  base  of  the  skull,  there  is  a  gap  in  the  skull 
>ugh  which  the  membranes  alone  (meningocele),  or  membranes  and 
n   (meningo-encephalocele),  outwardly  bulge. 

:rations  for  congenital  cephaloceles  of  the  vault 
and  base  of  the  skull 

[ndications.    According  to  the  late  Professor  von  Bergmann,*  the 
cations  for  operation  are  as  follows : — 
( i )  Inoperable  cases : 

Those  associated  with  premature  synostosis  and  microcephaly, 
rhose  associated  with  hydrocephalus  or  marked  deformity, 
rhose  in  which  the  tumour  is  situated  below  the  external  occipital 
uberance. 

(ii)  Inoperable  cases: 

Limited  protrusions  with  none  of  the  above  defects  and  disadvan- 
:s. 

These  indications  may  be  accepted  as  affording  a  general  basis  on 
ch  to  estimate  the  feasibility  of  operation.  Each  case,  however, 
t  be  considered  on  its  own  merits,  and  no  case  must  be  dismissed  as 
)erable  without  the  fullest  investigation.  For  instance,  those  cephalo- 
5  which  are  situated  below  the  external  occipital  protuberance  are 
Lided  in  the  inoperable  class  because  it  has  been  found  that  the 
ous  defect  in  the  occipital  bone  sometimes  extends  into  the  foramen 
:num,  because  such  cephaloceles  are  occasionally  complicated  by  a 
lition  of  cervical  spina  bifida,  and  because  the  sac  of  the  hernia  some- 
?s  contains  a  portion  of  the  cerebellum  itself.  Such  conditions  ate, 
ever,  by  no  means  the  rule,  the  cephalocele  not  infrequently  possess- 
^  Beitrdge  sur  klinischen  Chirurgie,  vol.  vii,  p.  228. 
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ing  but  a  narrow  pedicle  and  only  communicating  \ 
the  subtentorial  space  by  means  of  a  narrow  chann 
also  that  the  sac  contains  neuroblastic  elements  does 
imply  necessarily  that  those  elements  are  of  vital 
individual.  Lyssenkow  *  pointed  out  that  these  i 
reality  of  the  nature  of  teratoid  tumours,  a  fusi( 
mesohlast.  and  that  it  is  the  exception  rather  than  tht 
cele  not  to  contain  some  material  of  neuroblastic  o\ 

It  must  also  be  borne  in  mind  that,  without  ope 
the  case  is  almost  necessarily  fatal,  although,  nov 
favourable  results  are  reported. 

Insomuch  also  as  the  tumour  generally  tends  to  ii 
still  further  widening  the  gap  in  the  skuU,  the  opera 
ried  out  as  soon  as  the  surgeon  is  satisfied  that  the  § 
the  [jatient  warrants  such  interference. 

Operation*  The  unhealthy  condition  of  the  ov 
especially  at  the  apex  of  the  tumour,  prohibits  any 
tory  cleansing,  this  process  being  carried  out  for  t 
the  child  is  under  the  anaesthetic. 

Scalp- flaps  are  framed  from  the  region  of  the  h 
advantage  being  taken  of  the  more  healthy  integu 
must  be  so  sized  and  framed  that  accurate  approxin 
protection  to  the  gap  will  be  subsequently  attained, 
sected  back  to  their  base.  The  pedicle  of  the  turn 
an  endeavour  made  to  detach  it  completely  from  1 
osseous  defect.  This  is  usually  a  matter  of  con 
The  sac  of  the  tumour  should  then  be  tapped  with  1 
and  the  fluid  contents  allowed  to  escape  slowly,  aft 
branes  are  slit  up  towards  the  base  of  the  protrusion 
scissors* 

When  dealing  with  a  pure  meningocele,  the  men: 
is  cut  away  in  such  a  manner  as  to  leave  merely 
allow  of  closure  of  the  dura!  gap.  This  closure  ca 
out  by  means  of  a  purse-string  suture,  or  by  the  ui 
flaps.  In  either  case,  accurate  approximation  is  es 
prevent  as  far  as  possilile  the  escape  of  cerebro^spina 

If  the  sac  should  contain  an  irregular  masb  of  ne 
apparently  not  true  cerebral  or  cerebellar  substance,  i 
dissected  from  the  membranous  sac,  ligatured  at  tl 
cut  away. 

If  the  sac  should  contain  true  brain  substance, 
^  Der  Hirnbruch  und  seine  Behandlung  ^^ Dissert,  Mi 
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on  can  be  raised.  In  the  cerebellar  region  such  measures  are 
i-indicated,  and  the  surgeon  must  remain  content  with  an  attempt 
placing  the  cerebellar  substance  within  the  cranial  cavity.  This 
ition  will  be  aided  by  elevation  of  the  head  and  by  lumbar  puncture, 
i  protrusion  corresponds  to  a  region  which  has  no  known  motor 
on,  it  may  be  cut  away  with  the  scalpel  flush  with  the  bone, 
hemorrhage  may  be  considerable,  but  can  be  controlled  by  pressure, 
igation  with  hot  water  at  a  temperature  between  iio^  and  115°  F., 
e  cautery,  and  by  ligature  of  bleeding  points.  When  bleeding 
5,  a  drainage  tube  should  be  inserted.  Shock  is  often  very  severe, 
lese  radical  measures  must  not  be  lightly  undertaken. 
)  remedy  the  osseous  defect,  Lyssenkow  ^  recommends  an  osteo- 
:  operation,  turning  down  from  the  skull  above  the  defect  a  flap 
comprises  the  pericranium  and  the  external  table  of  the  skull, 
ap  is  so  turned  down  that  the  pericranial  surface  becomes  internal, 
agment  of  bone  being  suspended  by  the  continuity  of  the  peri- 
im.     He  reports  ^2  cases  so  treated,  with  37  recoveries  and  35 

inig  and  von  Bergmann,^  oppose  this  osteoplastic  method  on  the 
d  that  the  extreme  thickness  of  the  skull  does  not  usually  allow  of 
litting  off  of  the  external  table,  and  that,  even  when  such  a  course 
sible,  the  fragment  undergoes  necrosis. 

ansplantation  of  calcined  and  decalcified  bone,  silver,  and  cellu- 
lates  have  all  been  tried  with  no  great  degree  of  success.  Smoy- 
proposes  paraffin  or  vaseline  injections,  especially  for  the  naso- 
il  variety  of  cephaloceles. 

hen  the  surrounding  bone  is  of  such  a  nature  that  it  is  possible  to 
an  osteoplastic  flap,  this  measure  should  be  adopted.  In  other 
it  appears  preferable  that  no  immediate  attempt  should  be  made 
nedy  or  protect  the  gap  in  the  hope  that  nature  will  repair  the 
in  part,  the  surgeon  aiding  the  process  at  a  later  date  by  carrying 
le  of  the  measures  advocated  for  the  protection  of  gaps  in  the 
;^see  Chapter  V). 

PERATIONS  FOR  TRAUMATIC  CEPHALOCELES 

dications.  Though  traumatic  cephaloceles  are  comparatively  of 
ccurrence,  yet  sufficient  data  are  at  hand  from  which  to  formulate 
1  points  with  regard  to  the  question  of  treatment.  The  patients 
ually  in  the  first  three  years  of  life,  the  protrusion  is  commonly 

Der  Hirnbruch  und  seine  Behandlung  (Dissert.  Moskovva,  1906). 
^System  of  Pract,  Surg.,  vol.  i. 
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plated  over  the  right  parietal  bone,  and  it  develops 
weeks  of  the  accident.     The  fracture  is  simple  in  i 
surecl,  and  the  dura  torn,  whilst  through  the  meir 
gap  the  congested  and  cedematous  brain  bulges  out^ 

Operation.  For  the  remedying  of  this  conditi< 
available : 

Aspiration  and  puncture.  The  tumour  is  tappi 
and  canula  or  syringe,  and  the  fluid  contents  withdi 
results,  as  the  tumour  is  mainly  composed  of  bra 
barely  necessary  to  state  that  injections  of  irritat 
denined  absolutely. 

Exposure  by  open  operation,  foUenved  by  reduclit 
herniated  brain  substance.  The  operative  details  ch 
descriljed  previously  when  dealing  with  congenital 
local  conditions  are,  however,  in  this  case  less  fa 
a  considerable  defect  in  the  bone,  and  the  margins  oi 
invariably  thinned  and  everted.  The  site  of  the  pre 
prohibits  the  removal  of  the  herniated  brain  substan 

Expectant  treatment,  combined  with  the  appli 
The  surgeon  is  compelled  as  a  rule  to  adopt  this  thi 

Results.  In  a  series  of  37  cases  collected  by  t 
lowing  results  were  obtained : — 

An  oi>eration  was  carried  out  in  5  cases,  with 
deaths. 

Aspiration  resulted  in  13  recoveries  and  9  deaths 
being  mainly  due  to  the  fact  that  operative  nieasur 
in  a  considerable  number  of  cases  before  the  days 
An  expectant  attitude  was  adopted  in  9  cases,  with 
death. 

The  term  '  recovery  '  merely  refers  to  the  early 
complete  recovery,  with  recession  of  the  brain  and 
the  gap  in  the  skull,  must  be  regarded  as  of  excessi 
rence.    The  majority  of  cases  die  within  a  few  mon 
1  St.  Barts.  Hasp,  Reports,  voL  xl. 
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CHAPTER  X 

OPERATIONS  FOR  SPINA  BIFIDA 

idications.  The  term  spina  bifida  includes  all  forms  of  con- 
1  cleft  of  the  coverings  of  the  spinal  cord  as  well  as  many  mal- 
tions  of  the  cord  itself,  so  that  cases  range  in  severity  from  the 
jst  forms  of  meningocele,  which  may  even  undergo  spontaneous 
to  the  most  severe  deformities  of  the  nervous  system,  which  are 
patible  with  life  and  insusceptible  of  useful  treatment.  In  many 
npossible  to  operate  with  any  hope  of  cure,  and  it  is  probable  that 

if  not  most,  of  the  cases  will  never  come  within  the  reach  of 
•y.  On  the  other  hand,  very  satisfactory  results  may  be  obtained 
udicious  selection  of  cases  and  adaptation  of  the  operation  to  the 
ions,  so  that  we  are  at  the  outset  principally  concerned  with  the 
on  of  cases  for  operation  and  the  selection  of  the  method  of 
ion. 

connexion  with  the  tumour  we  shall  be  guided  principally  by  its 
he  condition  of  its  coverings,  and  the  amount  and  nature  of  its 
IS  contents.  The  most  satisfactory  cases  are  those  in  which  the 
tion  is  small  and  stationary  in  size,  or  with  very  slight  increase  or 
se,  while  the  coverings  are  intact  and  quite  free  from  ulceration, 
le  sac  has  few  nervous  contents  or  none  at  all.  Departures  from 
^^pe  render  the  results  of  operation  less  hopeful,  and  extensive 
tion  of  the  cutaneous  covering,  perforation  of  the  sac  with  leak- 

cerebro-spinal  fluid,  or  the  presence  in  the  sac  of  much  nervous 

whether  in  the  form  of  a  meningo-myelocele  or  of  a  syringo- 
:ele,  will  make  success  highly  improbable. 

fc  is  a  factor  of  much  importance.  On  the  one  hand,  all  the  more 
I  operations  are  associated  with  considerable  shock,  so  that  it  is 
ble,  when  possible,  to  defer  them  until  the  end  of  the  first  year  of 
'  even  later.  On  the  other  hand,  it  is  during  the  first  year  that 
ajority  of  cases  die  from  ulceration  and  sepsis  or  from  other 
,  and  thus  considerable  danger  is  again  incurred  by  waiting,  while 
velopment  of  function  after,  reposition  of  nervous  structures  is 
more  likely  to  be  secured  if  the  operation  be  performed  early.  It 
tierefore,  largely  become  a  matter  of  judgment  in  each  individual 
ow  early  an  operation  is  to  be^  performed.     Other  things  being 
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uic  ttTQCst  «9i^  should  ccfteBiijr  be  dioscii,  t 

at  ^  costs^  whik 
ditnU  be  ibe  simple 
wUdi  b  Gkelr  to  |irei<T\c  lite.  It  hbt  sIso  be  p 
br  OGcssaoiial  aspiration  of  tbe  sac.  and  thus  to  dk 
operatiaii  mttS  ihe  anaiimieiii  of  a  saier  age, 

Distmct  kyJroctpimlmf  is  a  definite  contra-ttidif 
and  bas  in  many  cas^  been  leodcied  modi  vi^oe 
bydrocepbalic  eooSMtm  need  tiot  deter  m  and  aa 
wiib  spontxaeom  or  post-cjperaiite  recoiery.  Sect 
km-er  fimfa^  generalK  tndicafes  an  amount  of  tnjt 
stmctmes  wfakfa  wtD  rtsitr  aU  opaatkms  futile,  am 
cren  been  a^iavated  by  ofiefariofL 

Cas^  may  then  be  classified  socnewbat  as  foDo^ 

i«    StittaUe  for  operatiotL 

(i>  S»cs  of  moderate  saw,  or  compaotivelj  sloii 
or  strnfJe  oervotts  conoesdocis,  and  with  intact  or  ca 
coTcrii^gs^ 

(ii)  Cases  wfaidi  remain  statior^ry,  or  which, 
retrogression,  cease  to  improve. 

2.   Unsuitable  for  operation: 

(i)  Cases  presenting  small  tumours  with  intac 
tendency  to  contract,  many  of  which  recover  spoiuai 

(ii)  Large  sacs  with  leaking  contents  or  widely 
in  which  sepsis  will  almost  certainly  follow  any  int« 

(iii)  Cases  of  marked  general  marasmus  or  se%'ei 
paralysis  of  the  lower  limbs. 

Spina  bifida  occulta  and  the  cicatrices  of  old  and 
will  be  considered  in  connexion  with  the  operation  o 


EXCISION  OF  THE  SAC 

Indications.  Excision  of  the  sac  with  or  will 
may  be  regardetl  as  the  operation  of  election  and 
adopted  when  practicable.  Yielding  the  best  result 
goceles,  especially  in  those  with  a  narrow  pedicle  anc 
in  which  the  pedicle  is  imperforate,  it  may  also  be 
meningocele,  although  in  the  larger  and  more  com 
suits  are  disappointing.  In  syringo^myelocele  this,  i 
other  treatment »  is  probably  useless.  Extensive  ulc 
cerebro-spinal  fluid,  hydrocephalus,  and  extensive  | 
ever,  absolute  contra- indications  to  excision,  althoi 
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ration  which  can  be  disinfected  and  excised  need  not  debar  from 
ation. 

Dperation.  The  instruments  required  are  a  small  scalpel,  scissors, 
jcting  forceps,  fine  toothed  forceps,  pressure-forceps,  wire  retractors, 
jnt  dissector,  and  a  probe;  a  strabismus  hook  is  useful  for  the  re- 
ion  of  nerve  trunks.  Fine  curved  intestinal  needles  with  holder 
chromicized  catgut  are  used  for  the  deeper  sutures,  and  for  the 
sutures  silkworm-gut  or  horsehair. 

rhe  operation  presents  several  distinct  stages,  not  all  of  which  may 
equired,  viz.  (i)  the  excision  of  thinned  or  ulcerated  skin  and 
ction  of  two  flaps  of  healthy  skin,  (2)  the  evacuation  of  fluid  con- 
\  and  excision  of  the  expanded  meninges,  (3)  the  replacement  in 
;pinal  canal  of  extruded  nervous  tissues,  (4)  the  watertight  closure 
le  gap  in  the  soft  parts.  Further  proceedings,  if  adopted,  may  be 
ribed  as  *  plastic  '  operations. 

rhe  child  is  anaesthetized  with  chloroform  and  placed  on  its  face 
the  head  low  to  guard  against  loss  of  cerebro-spinal  fluid.  Warmth 
a  thick  swathing  of  cotton- wool  should  be  used  to  minimize  shock, 
it  may  be  advisable  in  the  case  of  very  large  sacs  to  gradually 
nish  tension  by  previous  aspiration  for  several  days  before  the 
:al  operation  (Reid,  Med.  Record,  Oct.,  1899).  The  tumour  and 
:ent  skin  are  cleansed,  and  any  patches  of  ulceration  present  should 
)uched  with  some  strong  antiseptic  such  as  pure  carbolic  acid,  and 
ived  as  early  as  possible  in  the  operation, 
n  rare  cases,  in  which  the  whole  of  the  cutaneous  covering  is  of 

thickness,  it  may  be  possible  to  reflect  this  as  a  single  flap,  prefer- 
from  above  downwards,  a  single  incision  round  the  upper  half  of 
umour  being  used  for  this  purpose. 

ar  more  commonly  two  curved  incisions  will  have  to  be  made  over 
nore  prominent  part  of  the  tumour  so  as  to  include  between  them 
ndle-shaped  area  of  the  thin  cutaneous  covering.     These  incisions 

above  and  below,  and  should  include  between  them  any  skin 
h  is  too  thin  to  heal  afterwards,  but  it  is  essential  that  they 
d  leave  on  their  outer  sides  enough  sound  skin  to  cover  over  the 
vithout  the  slightest  tension,  and,  if  this  cannot  be  done,  it  may  be 
sary  at  a  later  stage  of  the  operation  to  make  other  lateral  incisions 
de  of  the  original  one  so  as  to  allow  of  gliding  inwards  of  two 
leous  bridges  (see  Fig.  233).  In  the  majority  of  cases  the  elliptical 
of  excised  skin  will  have  its  long  axis  vertical  and  in  the  middle 
is  in  the  drawing,  but  where  the  sac  is  very  low  down  it  may  be 
il  to  make  the  incisiows  horizontal  so  that  the  wound  may  not 
ach  too  nearly  upon  the  cleft  of  the  nates,  where  it  is  in  danger  of 
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being  soiled.  It  is  also  advisable,  in  all  cases  where 
amount  of  sound  skin  to  leave  any  choice  to  the  su: 
incisions  in  such  a  way  that  one  lateral  flap  is  laq 
so  that  the  final  line  of  suture  will  lie  to  one  side  i 
the  deeper  incisions  can  then  be  placed  to  the  opposit 
layers  thus  overlapping,  and  the  risk  of  leakage  hi 
ished. 

The  lateral  flaps  of  skin  and  subcutaneous  tissue  1 
the  two  incisions  are  next  carefully  dissected  or  pee 

the    sac. 


» 
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ish  of  fluid  from  the  spinal  canal.  A  minute  opening  is  then 
e  to  allow  of  the  gradual  escape  of  the  cerebro-spinal  fluid, 
•  which  it  is  converted  into  a  free  incision.  The  latter  incision  must 
DC  placed  in  the  middle  line,  and  must  avoid  any  depressed  areas  in 
h  it  is  likely  that  nerve  tissue  is  adherent.  It  should  also  be  planned 
ich  a  way  that  the  line  of  meningeal  suture  is  lateralized  and  re- 
»d  as  far  as  possible  from  the  line  of  skin  suture,  and  this  can  be 
more  eflfectively  in  the  deeper  incision  of  the  meninges  than  in 
skin,  in  which  little  latitude  will  be  possible  in  the  formation  of 

Vhen  a  free  incision  has  been  made,  nervous  contents  will  again  be 
ht  for  and,  if  present,  dealt  with,  but  if  there  are  no  such  contents 
edundant  sac  is  now  cut  away  and  the  meninges  closed  by  a  con- 
>us  suture  of  fine  catgut,  great  care  being  taken  to  leave  sufficient 
^in  to  allow  of  suture  without  tension. 

'he  disposition  of  the  nerve  structures  inside  the  sac  varies  much, 
lost  useful  classification  from  an  operative  point  of  view  being  that 
I  by  Chipault  {Chirurgie  Operatoire  du  Systeme  Nerveux,  1895, 
li,  p.  10),  who  describes  the  following  types: — 

1.  The  nervous  tissue  may  be  spread  over  the  inner  surface  of 
le  sac.     There  may  be  found — 

(i)  A  thin  layer  of  medullary  matter  spread  over  the  whole  inner 
Lirface  of  the  sac. 

(ii)  The  spinal  cord,  more  or  less  atrophic,  may  be  adherent  to 
le  sac  in  the  middle  line,  whilst  the  nerves  arising  from  the  involved 
:retch  of  cord  are  adherent  to  the  sac-wall  as  they  pass  to  their  fora- 
lina  of  exit. 

(iii)  The  spinal  cord  may  be  normal,  but  has  contracted  second- 
ry  adhesions  to  the  sac.  The  nerves  arising  from  it  are  adherent 
5  in  (ii). 

2.  The  nervous  elements  are  confined  entirely  to  the  middle  line 
f  the  sac,  and  the  nerve  trunks,  instead  of  running  round  its  walls, 
ass  straight  across  it  to  their  exit. 

3.  There  are  no  nervous  elements  within  the  sac,  except  bands 
retching  backwards  into  it  from  the  spinal  canal.  These  bands  are 
f  very  different  types  and  values :  they  may  represent  the  cord  itself, 
r  perhaps  a  much  enlarged  filum  terminale;  whilst  in  some  cases 
le  band  consists  only  of  a  large  nerve  which  ends  in  the  supply  of 
le  sac  itself. 

he  separation  of  these  structures  is  often  a  matter  of  great  diffi- 

They  must  be  most  carefully  isolated  from  the  sac  with  a  blunt 

iment,  and  where  their  adhesions  appear  very  tough  it  is  advisable 
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to  return  a  small  portion  of  attached  sac  with  the  n 
prolong  undnly  an  operation  in  which  rapidity  is 
It  is  also  of  essential  importance  that  none  of  the  ba 
should  be  cut  across  until  the  operator  has  satisfie 
do  not  leave  it  again  at  a  lower  point.  When  all 
been  freed  they  should  be  gently  retnmed  within  i\ 
the  redundant  sac  having  been  cut  away,  the  gap 
dosed  as  u^ital  by  a  continuous  suture  of  fine  catgt 
inadvisable  to  prolong  the  operation  by  any  more  i 
deal  with  the  tlefect  in  the  spinal  column  the  skin  w 
No  drainage  should  be  used,  and  it  is  w^ell  to  em  pi 
50  as  to  obtain  a  broad  ridge  of  apposition,  followed 
of  the  epithelial  edges  with  a  continuous  suture, 
tension  this  may  be  further  relieved  by  passing  tl 
sutures  round  two  pieces  of  ruhher  tuhtng  ( Stiles, 
T902,  vol.  ii,  p.  673).  The  best  dressing  is  a  se 
gauze  covered  by  aseptic  wool,  which  should  be 
For  some  days  after  the  operation  tlie  child  should  li 
the  head  low,  as  there  is  here  no  irritant  fluid  to 
and  we  have  only  to  guard  against  the  flow  of  cere 
the  wound. 

Plastic  operations.  Many  surgeons  limit  the  o 
of  the  sac  with  suture,  and  consider  any  further  intei 
and  unjustifiable,  but  there  is  no  doubt  that  in  su 
perfect  result  may  be  attained  by  methods  which  a 
bnu)"  defect  in  the  spine.  The  advantage  to  be  th 
lessened  risk  of  leakage  and  the  provision  of  a  fimit 
ever,  be  held  to  justify  the  performance  of  a  ph 
when  the  local  condition  of  the  cleft  and  the  genei 
child  permit  a  prolongation  of  the  operation. 

Tlie  nature  of  the  plastic  operation  will  he  deterr 
the  opening,  and  especially  by  the  condition  of  the 
which  lionnd  its  sides,  the  methods  which  have  bee 
gested  being  conveniently  arranged  in  three  groups. 

On  the  soft  parts.  The  simplest  form  of  this  c 
at  Hieing  the  sac  as  a  plug  to  close  the  gap  in  the  sp; 
has  been  cleared  and  opened,  and  its  contents  deal 
folded  upon  itself  and,  instead  of  being  excised,  is  1 
by  a  few  points  of  suture;  the  skin  w-ound  is  then 
manner. 

A  more  satisfactory  method  consists  in  raising  fit 
muscular  and  aponeurotic  structures,  drawing  these 
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lem  across  the  opening.  After  the  sac  has  been  cut  away  and 
d,  the  skin  flaps  are  raised  so  as  to  expose  the  vertebral  aponeurosis 
distance  of  about  i  inch  on  either  side  of  the  opening  in  the  spine, 
p  vertical  incision  is  then  made  on  each  side  parallel  to  the  middle 
nd  a  stout  bridge  of  aponeurosis  and  muscle  is  raised  off  the  bones 
int  dissection,  as  in  raising  the  muco-periosteal  flaps  for  the  ordi- 
)peration  of  staphylorrhaphy — the  two  bridges,  attached  above  and 
,  being  freed  sufficiently  to  enable  them  to  meet  in  the  middle  line 
Lit  tension.  They  are  then  brought  together  over  the  cleft  and 
f  united  by  suture,  while  it  is  advisable  to  rotate  them  slightly  on 
ong  axes  so  that  they  are  approximated  by  their  deep  or  muscular 
es  and  form,  when  united,  a  strong  crest  over  the  opening.  The 
aps  are  then  replaced  and  closely  sutured  as  before.  This  opera- 
ields  a  strong  thick  covering,  and  probably  affords  effective  pro- 
i;  in  the  sacral  region  the  bridges  of  tissue  contain  aponeurosis 
3Ut  this  is  strong  and  provides  a  firm  fibrous  covering. 
ith  osteoperiosteal  flaps,  A  still  more  perfect  closure  of  the  spinal 
may  be  obtained  by  the  formation  and  approximation  of  osteo- 
eal  flaps,  and  if  the  lamin«ne  bounding  the  cleft  are  not  in  an  alto- 
rudimentary  condition,  they  undoubtedly  supply  the  best  material 
e  closure  of  the  cleft.  To  obtain  such  closure  in  the  dorsal  and 
r  regions  the  laminc^e  on  each  side  of  the  opening  are  cleared  of 
verlying  soft  parts,  without  being  stripped  of  periosteum  or  sepa- 
from  one  another,  and  they  are  then  divided  with  bone-cutting 
s  as  far  outwards  as  possible  at  their  junction  with  the  pedicles 
ticular  processes.  There  is  thus  raised  on  each  side  a  bridge,  con- 
\  the  detached  laminae  with  their  intervening  ligaments,  which  is 
o  its  fellow  of  the  opposite  side  as  in  the  case  of  the  musculo- 
irotic  bridge  above  described,  silver  wire  sutures  being  useful  for 
irpose. 

broff  (Centralblatt  fiir  Cliirurgie,  1892,  p.  465)  has  carried  out  a 
manoeuvre  in  the  case  of  sacral  defects.  The  gluteus  maximus 
side  is  first  raised  from  the  ilium  and  carried  outwards  from  that 
f  its  origin  adjacent  to  the  cleft.  A  portion  of  the  iliac  bone,  i 
etre  in  thickness  and  large  enough  to  cover  the  spinal  cleft,  is 
lised  with  a  chisel  or  gouge  from  the  posterior  part  of  the  iliac 
3ut  its  periosteum  is  left  uninjured  at  the  inner  side  of  the  plate,, 
»nstitutes  a  hinge  about  which  the  fragment  is  turned  over  and 
Is  so  as  to  cover  the  deficiency  in  the  middle  line.  Bobroff  alsa 
ts  that  a  similar  procedure  could  be  employed  in  cases  of  spina 
3f  the  dorsal  region,  in  which  laminar  flaps  could  not  be  obtained, 
ipping  an  osteoperiosteal  flap   from  the  fibs  and  utilizing  it  to 
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cover  the  deficiency  in  the  column.  This  modtficati 
would,  however,  involve  extensive  separation  of  n 
bring  the  flap  to  its  destination  by  the  shortest  rout 
appear  to  have  been  actually  adopted. 

Involving  the  grafiing  of  foreign  bone  and  other  j 
various  attempts  have  been  made  to  close  the  spinal  t 
duct  ion  of  plates  or  strips  of  foreign  Ijone  or  perio 
other  materials.  Such  methods  present  the  objectic 
separable  from  all  bone-grafting  opera tions»  but  i) 
great  advantage  that  they  shorten  the  time  of  the 
material  to  be  implanted  can  be  prepared  before  the 
menced,  and  the  latter  is  therefore  not  more  seriou 
than  simple  excision  of  the  sac.  Thus  it  is  only  nece; 
suture  the  sac,  and  at  once  to  superimpose  a  thin 
material  (bone,  periosteum,  or  celluloid),  holding  i' 
few  sutures  and  closing  the  skin  over  it. 

For  the  purposes  of  the  grafts  Mayo  Robson  (. 
1883,  vol,  i,  p.  558)  has  used  strips  of  periosteum  fr 
frontal  bone  of  a  freshly  killed  rabbit,  and  other  su 
cessful  cases  in  which  small  fragments  of  rabbit  perio 
scattered  over  the  exterior  of  the  sutured  meninges.  I 
May  r8,  1892)  and  others  have  carried  the  saitie  pri 
by  the  introduction  of  plates  shaped  from  the  fre 
rabbit,  which  is  well  adapted  to  the  purpose,  and  Slj; 
Wochenschr.y  rgoo,  No,  12)  has  utilized  a  celluloi 
beneath  the  skin,  while  Roswell  Park  has  also  employi 
foil  (  Trans.  Anier.  Surg.  Assoc,  vol.  xxiii). 

Results.  The  more  complicated  cases  complicat 
nerve  tissue  within  the  sac  give  poor  results  as  to  perr 
to  relief,  and  also  as  to  mortality.  In  the  cases  of 
ever,  and  those  cases  in  which  only  nerves  are  in  th 
is  very  wide  separation  of  the  canal  making  it  impos; 
by  a  muscular  transplant,  which  is  probably  the  pref< 
results  are  very  satisfactory  as  to  restoration  of  fui 
<}f  the  nerves  and  as  to  mortality,  particularly  if  th« 
formed  quickly  with  the  head  low,  so  that  no  fluid 
does  not  intervene.  As  to  the  tiltimate  result,  howei 
tion,  the  exact  numl>er  of  whicli  cannot  be  detern 
from  15  to  35;^,  develop  hydrocephalus. 


CHAPTER  XI 

LAMINECTOMY 

lOM  an  etymological  point  of  view  the  term  laminectomy  is  open 
ection,  but  the  more  correct  forms  of  lamnectomy  and  rachiotomy 
never  found  general  acceptance,  while  the  expressions  '  resection 
vertebrae  '  and  *  resection  of  the  vertebral  arches  '  are  cumbrous, 
t  the  nomenclature  which  has  now  become  general  will  be  adopted 
fhout  the  following  pages.  Earlier  writers  have  commonly  em- 
l  the  expression  *  trephining  the  spine,'  but  this  has  now  been 
ded  and  has  the  double  disadvantage  that  the  trephine  is  seldom 
ly  used,  while  a  very  false  analogy  is  suggested  with  operations 
the  skull. 

;  with  many  other  branches  of  surgery,  the  operative  treatment  of 
ons  of  the  spinal  cord  and  its  membranes  is  of  very  recent  de- 
nent,  but  suggestions  may  be  found  as  far  back  as  in  the  writings 
ulus  ^ginetus  and  Fabricius  Hildanus,  while  Louis  (1762)  was 
mtly  the  first  to  act  upon  these  in  a  case  in  which  he  successfully 
ed  fragments  of  a  vertebral  arch  broken  by  a  gunshot  wound, 
rst  deliberately  planned  operation  appears,  however,  to  have  been 
f  Cline,  who,  on  the  suggestion  of  Sir  Astley  Cooper,  operated 
[4  upon  a  case  of  *  fracture-dislocation  '  of  the  eleventh  dorsal 
ra,  removing  two  spinous  processes  and  one  arch ;  the  spinal  cord 
Imost  torn  through,  and  the  patient  died  on  the  nineteenth  day. 
that  time  until  1889  about  sixty  or  seventy  more  or  less  similar 
ions  were  undertaken  in  cases  of  spinal  injury,  the  majority  in 
nited  Kingdom  and  in  America,  but  the  results  were  by  no  means 
•aging,  and  no  definite  *  surgery  of  the  spinal  cord  '  could  be  said 

5t. 

the  case  of  pressure  lesions  of  the  cord  the  first  efforts  of  surgery 
laturally  of  later  date,  but  in  1882  Jackson  of  Sheffield  operated 
1  case  of  paraplegia  due  to  spinal  caries,  obtaining  an  amount  of 
ry  which,  if  not  complete,  was  at  least  very  striking.  Within 
xt  two  years  the  work  of  Macewen  of  Glasgow  brought  promi- 
into  notice  the  surgical  treatment  of  this  form  of  paraplegia,  and 
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from  that  date  laminectOTiiy  has  been  constantly  pe 
as  well  as  for  hijury^  Sir  William  Gowers  and  Sit 
their  clasi-ica!  case  (1887)  of  removal  of  an  inti 
{Mcd^-Clur.  Tram.,  1888,  vol,  Ixxi),  gave  the  subj 
and  the  fortunate  coincidence  of  improvements 
technique  with  a  precise  appreciation  of  the  local 
in  the  various  segments  of  the  cord  has  so  far  exter 
of  surgical  treatment  that,  since  1890,  laminectom 
for  a  large  number  of  diseases  as  well  as  for  traum 

NEUROLOGICAL  LOCALIZAT 

The  essential  basis  of  all  spinal  surgery  is  a  co 
the  seat  of  disease,  which  is  sufficiently  simple  in  tlK 
in  some  cases  of  caries,  hut  which  is  less  simple 
deal  with  tumours.  It  will  therefore  be  convenie 
consider  very  briefly  the  functions  of  the  various  :^ 
their  anatomical  position  in  relation  to  the  availal 
of  the  back.  In  so  doing,  ail  controversial  matter 
far  as  possible,  and  for  fuller  details  reference  mus 
upon  neurology* 

Motor  floral ysis  usually  extends  upwards  as  far 
plied  by  the  affected  segment  of  the  cord,  and  in  > 
paralysis  it  may  be  taken  as  a  general  rule  that  of  th 
lie  below  the  lesion  the  higher  are  more  paralys< 
Sensory  defects,  on  the  other  hand,  tend  to  be  more  n 
segments,  so  that  the  upper  level  of  complete  loss  of 
consideralile  distance  below  the  level  of  the  lesion, 
tactile  and  pain  sense  is,  however,  common,  and  it 
appreciation  of  such  stimuli  as  the  prick  of  a  pin  is  lo 
level  than  appreciation  of  tactile  sense,  while  deep  ser 
muscle  persist  even  below  the  level  of  complete  cu 
Hence,  in  determining  the  upper  level  of  a  lesion,  it  i 
tain  the  very  highest  level  at  which  there  is  any  def 
sensation,  and  not  to  regard  the  boundary  line  of  fit 
termining  the  segmental  level  of  pressure.  Pain 
marked  in  the  distribution  of  the  highest  affected  se 
roots  which  arise  above  the  segment  and  are  comproji 
vertebral  course;  in  the  case  of  intrameningeal  tumo 
tion  and  fixed  position  of  pain  are  especially  valuabh 
site  and  nature  of  the  lesion.  The  presence  or  abser 
comparatively  little  value  in  ascertaining  the  level 


NEUROLOGICAL  LOCALIZATION 


471 


far  as  it  enables  us  to  distinguish  lesions  of  the  cord  from  those 
e  Cauda  equina. 

he  localizing  value  of  motor  symptoms  is  greatest  in  the  case  of 
rachial  enlargement,  and  the  extent  of  paralysis  of  the  arm  muscles 
)e  accepted  with  great  certainty  as  determining  the  site  of  the 
I  in  the  cord.  The  risk  of  error  is  also  lessened  in  the  cervical 
n  by  the  fact  that  the  intra  vertebral  course  of  the  nerve  roots  is 
aratively  short,  not  greatly  exceeding  an  inch  even  in  the  case 
e  first  dorsal  root.  In  the  whole  of  the  dorsal  cord  the  motor 
ions  give  very  little  assistance  in  segmental  diagnosis,  as  it  is  not 
to  define  which  of  the  intercostal  muscles  are  in  action  and  which 
ot.  In  the  lumbar  enlargement  the  various  segments  become  so 
led  together,  all  lying  within  the  vertical  depth  of  three  vertebrae, 
:heir  diflferentiation  by  motor  symptoms  is  almost,  if  not  quite, 
isible. 

msory  symptoms — if  due  regard  be  paid  to  ascertaining  the  high- 
/el  of  any  defect — are  of  equal  value  with  motor  symptoms  in  the 
)f  the  cervical  enlargement.  In  the  dorsal  cord  they  have  a  far 
IT  value,  and  it  will  be  upon  sensory  defects  that  we  shall  now 
pally  rely.  In  the  lumbar  enlargement  the  difficulties  due  to 
[ing  of  segments  are  as  great  as  in  the  case  of  motor  symptoms, 
ery  region  hyperaesthesia  and  pain,  when  present,  are  generally 
)  pressure  upon  nerve  roots  rather  than  upon  the  cord  itself,  and 
vill  thus  locate  the  source  of  pressure  as  being  between  the  medul- 
rigin  and  the  vertebral  exit  of  the  root  concerned.  Thus,  ansesthe- 
d  paralysis  extending  to  the  limits  of  one  segment,  with  pain  or 
Esthesia  and  with  or  without  paralysis  of  one  or  two  segments 
,  would  indicate  that  the  cord  was  compressed  at  the  level  of  the 
nt  showing  anaesthesia,  while  the  higher  segmental  symptoms 
due  to  involvement  of  the  roots  lying  alongside  the  compressed 

the  case  of  the  lumbar  enlargement  the  segments  occupy  so  short 
ical  distance  that  their  differentiation  becomes  very  difficuU,  but 
irgical  purposes  this  is  of  comparatively  little  importance,  as  the 

area  can  be  exposed  by  the  removal  of  some  three  arches.  We 
)vv,  however,  met  by  the  difficulty  that  the  intravertebral  course 
I  spinal  roots  is  long,  extending  in  the  most  extreme  case  from 
wer  border  of  the  first  lumbar  vertebra  to  that  of  the  third  or 
I  sacral,  a  distance  of  several  inches.  It  thus  becomes  important 
inguish  affections  of  the  cauda  equina  from  those  of  the  cord  itself, 
specially  from  those  of  the  conus  medullaris,  a  distinction  which 
less  easy  as,  in  cases  where  pressure  is  above  the  lower  border  of 
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the  first  lumbar  vertebra,  both  may  be  involved, 
lay  down  the  following  as  general  rules^  admitting  t 
fallible  guides: — 

1.  Marked  asymmetry  of  the  symptoms  points  i 
as  their  seat  of  origin. 

2.  Exaggeration  of  deep  reflexes  points  to  the 
cord  and  alxjve  the  reflex  arc,  which  in  the  case  of 
second  and  third  lumbar,  and   in  the  case  of  anl 
Babinski  reflex  is  situated  in  the  first,  second »  and  th 

3.  Abolition  of  the  deep  reflexes  generally  indie 
nerve  roots,  the  loss  of  the  reflex  being  determined 
either  the  aff"erent  or  the  efferent  fibres.  In  cases  c 
and  severe  crushes,  the  reflexes  may  be  abolished 
reflex  centre  in  the  cord  itself,  but  in  such  cases 
paralysis  will  tend  to  be  more  complete  than  in  k 
equina  alone. 

4.  Where  there  is  a  clear  restriction  of  symptor 
tion  of  the  lumlxi-sacral  area  the  lesion  will  ahnost 
rather  than  medullary,  as  in  the  latter  case  almost  ; 
volved,  either  together  or  in  rapid  succession. 

5.  Similarly,  the  slow  progress  of  symptoms  fn 
ment  will  point  to  a  caudal  lesion, 

6.  Pain  and  hypera'slhesia  will  here,  as  elsevvher 
tion  of  the  nerve  roots  rather  than  of  the  cord  itself 
or  long  continuance  of  pain  point  strongly  to  the  c; 

7*  Where  symptoms  of  paralysis  and  anaesthesia 
find  that,  if  the  cauda  equina  be  affected,  both  tend 
in  the  lowest  roots,  while  in  the  case  of  an  affectior 
paralysis  usually  reaches  its  highest  level  in  tlie  ai 
attacked. 

With  these  preliminary  considerations  we  may 
the  functions  of  the  various  spinal  segments,  and,  al 
considerable  difference  of  opinion  on  certain  points 
now  sufficiently  well  defined  to  admit  of  a  talndatic 
for  the  purposes  of  the  surgeon.  The  annexed  tables 
therefore,  only  approximately  accurate,  and  are  i; 
what  I  take  to  be  the  collective  opinion  of  various  ol 
differ  slightly  from  my  own  earlier  work,  which  ha! 
years  been  amplified  and  revised  by  many  neurologis 
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INCIPAL  MUSCLES  SUPPLIED  BY  EACH  SPINAL  SEGMENT 


cal  I. 

cal  II  and  III. 
cal  IV. 
cal  V. 

:al  VI. 


cal  VII. 


cal  VIIL 

il  L 

[/  //  to  XII. 

ar  I, 

ar  IL 

ar  III. 
ar  IV. 
ar  V. 
I  I. 
I  II. 

I  III. 

I  IV  and  V. 


Small  muscles  of  neck  and  distribution  of  descen- 

dens  noni  nerve. 
Diaphragm,  sterno-mastoid,  trapezius. 
Diaphragm,  supraspinatus,  infraspinatus. 
Biceps,     brachialis     anticus,     deltoid,     supinator 

longus,  supinator  brevis. 
Subscapularis,  pronator  quadratus,  pronator  radii 

teres,  teres  major,  latissimus  dorsi,  pectoralis 

major,  serratus  magnus,  triceps. 
Long  extensors  of  the  wrist  and  fingers,  secondary 

supply  of  many  of  the  muscles  of  the  sixth 

segment,   and   of   flexors   of   the   wrist  and 

fingers. 
Long  flexors  of  the  wrist  and  fingers. 
Intrinsic  muscles  of  the  hand. 
Intercostals  and  abdominal  muscles. 
Abdominal  muscles. 
Abdominal  muscles,  cremaster,  psoas  (?),  iliacus 

(  ?),  sartorius  (  ?). 
Adductors,  psoas,  iliacus,  sartorius. 
Quadriceps  femoris,  glutei,  obturator  externus. 
Hamstring  muscles,  glutei. 
Muscles  of  calf,  gluteus  maximus. 
Extensors   and   flexors   of    the   ankle   and    toes, 

peronei,  intrinsic  muscles  of  the  foot. 
Perineal  muscles,  intrinsic  muscles  of  the  foot. 
Bladder  and  rectum. 


lis  table  is  to  be  regarded  as  a  compilation  from  the  work  of 
IS  writers,  and  not  as  expressing  in  all  cases  the  personal  observa- 
of  the  author.  As  far  as  possible  all  doubtful  cases  are  entirely 
?d,  and  those  muscles  only  are  named  whose  condition  may  fairly 
ied  upon  for  purposes  of  diagnosis.  In  the  case  of  the  lower 
r  and  upper  sacral  segments  especially  there  is  still  much  un- 
nty. 
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THE  SENSORY  DISTRIBUTION  OF  THE  SPINAL 

This  has  been  more  fully  studied  than  have  the 
and  the  diagrams  published  by  various  writers  '  pi 
differences,  but  I  am  still  of  opinion  that  the  figures 
from  1887  to  1 80  represent  with  sufficient  accui 
regional  diagnosis.  These  are  now  rei>rodiiced  with  s 
cations,  embodying  later  work  or  the  researches  of  ot 
drawn  asymmetrically  so  as  to  show  as  far  as  po* 
(see  Plates  I  and  II)  the  principal  variations  and 
differences  in  the  opinions  of  various  observers. 


SKELETAL  LOCALIZATION 

The  localization  of  the  lesion  In  reiation  to  the  : 
been  determined,  it  is  also  necessary  to  ascertain  th( 
is  situated  in  relation  to  the  bony  points  which  can 
rious  medullary  segments  are  not  situated  opposite 
vertebrcT  whose  names  they  bear,  and  still  less  do  they 
spinous  processes  of  those  vertebra.  Thus,  the  bracii 
the  cord  lies  approximately  opposite  to  the  third,  fouri 
seventh  cervical  spines,  the  lumbar  segments  opposite 
twelfth  dorsal,  and  the  sacral  segments  opposite  the  ! 
the  first  lumbar  vertebra.  In  somewhat  fuller  detail 
lated  that,  in  the  region  of  the  neck,  each  segment  lii 
tip  of  the  correspondingly  named  spinous  process  by  a 
so  that,  for  instance,  the  fifth  cervical  nerve  roots  ar 
at  the  level  of  the  spine  of  the  fourth  vertebra.  In 
there  is  considerable  variation,  but  approximately  ea 
ment  lies  under  the  spinous  process  of  the  second,  or,  1 
third  vertel:ira  alxjve  that  which  Ijears  the  same  name 
we  find  the  twelfth  dorsal  segment  under  the  nintl 
after  which  the  remainder  of  the  cord  is  so  short  that 
the  conus  medullaris  is  situated  immediately  beneath 
the  first  and  second  lumbar  spines,  the  eleventh  dors 

^  Starr,  American  Jounwl  of  the  Medical  Sciences,  July 
p.  43 K  Head,  Brain,  1893,  p.  i,  Mackenzie,  Medical  Chrc 
Kocber,  Mitlcihmgen  aus  den  Grenzgebictcn  der  Medhin  h 
1896.  Thorburn,  Sitrgcry  of  the  Sf^tnal  Cord,  London^  1889; 
Mciiical  Atrnual,  1896,  p,  97:  Brant,  1903,  p.  120,  S 
SensihilikiUschemaf  Berlin,  1901, 


.\TE   I.— Diagrammatic  representation  of  the  Sensory  distribution  of 
spinal  segments    (anterior  view). 
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I  over  the  third  and  fourth 
)ar  segments,  and  the 
fth  spine  over  the  sacral 
m  of  the  cord.  The  whole 
hese    relations   have   been 

carefully  worked  out  by 

(Journ.    of   Anat,    and 

\,  1899,  vol.  xxiii,  p.  341), 

has  also  illustrated  in 
•ammatic  form  the  extent 
ariation  usually  met  with 
Fig.  234). 

-astly,  it  must  be  pointed 
that,  even  in  regard  to 
ace  anatomy,'  it  is  by  no 
s  always  easy  to  define 
count    the    spinous    proc- 

and  that,  in  stout  people 
ially,  it  may  be  almost  im- 
)le  to  be  quite  certain  as 
iir  distinction.     It  is  gen- 
wise,     in     all     difficult 
to    count     both     from 

and  from  below,  and  to  | 
I  the  agreement  of  at 
:\vo  observers.  In  so  do- 
he  necessary  calculations 
be  made  from  the  axis, 
venth  cervical  spine,  the 
lorsal    or    second    sacral 

or  from  the  lower  end 
t   sacrum.     The  seventh 


234.  A  Diagram  indicating  the  Varia- 
N  THE  Relationship  of  the  Orjuix  of  the 
Roots  to  the  Apices  of  the  Spinous  Proc- 
The  dotted  areas  indicate  the  vertical  extent 
I  process;  the  areas  shaded  in  lines  indicate 
treme  variations  of  origin  of  eacli  root. 
he  sixth  dorsal  root  may  leave  the  cord  at 
int  from  the  lower  border  of  the  second 
spine  to  the  upper  border  of  the  fifth. 
ed  from  Reid,  loc.  cit,) 
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cervical  spinous  process  is  by  no  means  always  so  pre 
'  vertebra  prominens  '  implies,  and  it  and  the  first  dc 
to  be  very  close  together  and  to  be  regarded  as  one 
last  rib  indicates  the  position  of  the  twelfth  dorsal 
be  itself  difficult  to  identify,  while  it  is  impossib 
precision  to  the  vertebra  and  its  spine,  and  we  h; 
somewhat  doubtful  mental  picture  of  the  relation 
The  posterior  inferior  spines  of  the  ilia  can  almost 
and  these  appear  to  bear  a  constant  relation  to  the  s< 
process,  which  lies  between  them,  so  that  it  is  nc 
upwards  to  the  desired  vertebra.  In  practice,  the  wr 
upwards  from  the  twelfth  dorsal  and  downwards 
cervical,  and  if  the  results  do  not  agree,  or  if  the 
be  low  down  in  the  spine,  the  second  sacral  is  use 
landmark.  In  the  neck  the  spine  of  the  axis  can  be  f 
third,  fourth,  and  fifth  cervical  vertebrae  cannot  as 
although  the  sixth  is  often  distinctly  prominent.  Il 
sionally  convenient  to  remember  that  the  hyoid  b( 
body  of  the  fourth  cervical  vertebra;  the  cricoid  c 
that  of  the  sixth;  the  top  of  the  sternum  is  opposi 
of  the  body  of  the  second  dorsal ;  the  lower  angles  o 
the  arms  are  by  the  sides,  correspond  very  roughly  to 
of  the  seventh  dorsal  or  body  of  the  eighth ;  and  the  i 
the  disk  between  the  third  and  fourth  lumbar  verteb 
third  lumbar  spinous  process,  the  tops  of  the  iliac 
by  the  depth  of  one  vertebra. 

Lastly,  in  many  cases,  a  skiagram  will  be  requir 
to  operation,  and  it  may  be  found  useful  in  obtair 
metal  button  or  coin  over  the  spine  of  a  vertebra, 
dorsal,  whose  position  has  been  previously  estimate 
then  confirm  or  correct  the  landmark. 

INDICATIONS  FOR  OPERATl 

The  operation  of  laminectomy  has  been  adopt 
ditions,  some  of  which  necessitate  special  procedures, 
the  greater  part  of  the  technique  is  identical,  so  t 
may  first  be  considered  collectively  under  the  followi 

(i)  Injuries  of  the  spinal  cord,  including  pressu: 
placement,  haemorrhage,  foreign  bodies,  callus  and 
tion  or  tearing  of  the  cord  and  its  membranes. 

(ii)  Injuries  of  the  cauda  equina. 


-A 


\ 


ATE  2. — Diagrammatic  representation  of  the  Sensory  distribution  of 
spinal   segments    (po>tcrior   view). 
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iii)  The  effects  of  tuberculous  and  other  forms  of  caries  of  the 

;brae. 

iv)    Tumours,    including    cysts,    of    the    spine,    meninges,    nerve 

;  or  cord,   spina  bifida  occulta,   and   the  cicatrices  of   old   spina 


v)  Inflammatory  affections  of  the  meninges, 
vi)  Intractable  neuralgia  of  the  spinal  nerves. 
n juries  of  the  spinal  cord.    The  injuries  for  which  operation 
)een  suggested  or  undertaken  vary  considerably  in  their  nature  and 
de  the  most  diverse  conditions. 

.  Fractures  of  the  spinous  processes  alone  are  very  rare,  there  be- 
inly  two  cases  recorded  among  Ashhurst's  394  collected  injuries  to 
pine,  and  seven  among  Gurlt*s  270  collected  fractures.  Personally, 
It  met  with  but  two  examples  and  I  have  found  records  of  twelve, 
ily  three  of  which  the  cord  was  injured,  so  that  operation  cannot 
I  be  required  for  this  condition.  When  it  does  occur  the  removal 
le  fractured  spinous  process  presents  no  difficulties  and  is  not, 
ly  speaking,  laminectomy,  but  it  hardly  appears  to  be  called  for  in 
nplicated  cases.  If,  however,  the  fragment  be  depressed  or  wedged 
?en  adjacent  laminse  so  as  to  give  rise  to  fixation  of  the  spine  or  to 
I  pain,  and  especially  if  it  be  associated  with  any  evidence  of  injury 
e  contents  of  the  vertebral  canal,  its  removal  is  certainly  indicated, 
in  the  case  of  injury  to  the  cord,  it  will  generally  be  wise  also  to 
ve  one  or  even  two  adjacent  laminae,  so  as  to  allow  a  full  exposure 
e  damaged  region  and  to  ensure  the  complete  removal  of  any  frag- 
3  of  bone. 

Fractures  of  the  lamince  alone  are  more  important,  although 
ly  rare,  but  the  wisdom  of  removing  detached  laminae  can  hardly 
)ubted,  as,  even  if  they  are  not  primarily  associated  with  pressure 
toms,  there  is  a  considerable  risk  of  their  becoming  depressed  at  a 
date.  In  a  few  cases  this  operation  has  been  performed,  one  of  the 
satisfactory  being  that  of  Schede,  in  which  the  sixth  dorsal  arch 
detached  and  driven  in  upon  the  theca,  causing  complete  paralysis 
myesthesia  with  vesical  and  rectal  paralysis:  the  arch  was  removed 
m  hours  after  the  injury  and  complete  recovery  ensued.  In  several 
cases  the  same  procedure  has  been  adopted,  although  it  has  not 
invariably  successful. 

Fractures  and  dislocations  of  the  bodies  of  the  vertebrae  may  be 
dered  together  as  '  fracture-dislocations,'  the  technical  distinction 
*en  the  two  conditions  rarely  being  of  practical  importance.  In 
ase  of  unilateral  dislocations  of  the  cervical  vertebrae  the  cord  is 
ently  either  intact  or  but  very  slightly  injured,  and  reduction  of 


• 
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the  deformity  is  often  practicable.    Under  such  cir 
operation  is  not  required,  but,  should  there  be  S} 
any  injury  of  the  spinal  cord,  the  advisability  or  othi 
laminectomy  will  be  decided  by  the  considerations 
fractures  and  luxations. 

In  the  common  *  fracture-dislocation  '  the  up 
placed  forwards  in  such  an  overwhelming  preponc 
all  other  forms  may  be  neglected,  and  the  lowei 
broken  obliquely  as  in  the  annexed  figures,  Unde 
the  spinal  curd  and  its  nerve  roots  are  compressed  1 
part  of  the  body  of  the  lower  vertebra  and  the  an 
the  injury  being  possibly  increased  by  traction  upor 
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Fig,  235.  pRAcnjRE-nESLOCATiox  of  the  Cejivical 
Spine,  showing  Persistent  Displacement.  The 
cord  and  theca  were  torn  across  completely. 


tl 
b 
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patent  as  in  Fig.  239.    In  the  experience  of  the  wri 
of  all  pathological  specimens  show  such  recoil,  so 
manent  pressure  upon  the  cord,  while  in  only  ahc 
tinned  compression  demonstrable  at  an  operation  0 
amination. 

More  rarely  the  damage  done  to  the  contents  o 
may  result,  not  from  kyphosis  and  crushing  of  tl 
lamina  of  one  vertebra  and  the  body  of  the  next,  bi 
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all  detached  fragment  of  bone,  from  the  forcing  backwards  of  an 
vertebral  cartilage,  which  forms  a  projecting  shelf  pressing  upon 
ord,  or  from  haemorrhage  into  the  theca  or  perithecal  space.  Trau- 
:  haemorrhages  into  the  cord  itself  are  probably  always  the  result 
le  Of  other  of  the  forms  of  injury  already  enumerated,  although  in 
r  caftes  of  haematomyelia  the  displacement  is  so  slight  and  transient 
it  cannot  be  readily  recognized  as  a  dislocation,  and  is  conveniently 
ibed  as  a  '  diastasis/ 

he  injury  inflicted  upon  the  cord  in  connexion  with  these  various 
itions  may  consist  of  mere  contusion  with  intramedullary  hcxmor- 
i  (haematomyelia),  or  contusion  with  continued  compression,  or  of 
lete  rupture;  and 
:h  case  it  will  usu- 

be  followed  by 
ning  or  myelitis, 
c  h    extends     for 

distance  beyond 
original  focus  of 
y,  and  by  ascend- 
nd  descending  de- 
ations    similar   to 

met  with  in  other 
s    of     transverse 
tis. 
he  possible  varia- 

in  the  exact  na- 
of  the  injury  be- 
hus  recognized,  it 
be  obvious  that 
A'hat  different  re- 
may  be  antici- 
from  laminec- 
under  the  various 
tions.  Where  the 
has  been  crushed 

immediately  re- 
[    by  recoil,  there 

no  further  bony 
ire,  the  only  object  of  operation  will  be  to  remove  effused  blood 

suture  a  torn  cord  or  theca.  Where,  on  the  other  hand,  the  dis- 
nent  is  not  followed  by  recoil,  the  removal  of  the  arch  of  the 

displaced  vertebra,  or  of  the  projecting  angle  of  the  lower  vertebra. 


Fig.  236.  Fracture-dislocation  at  the  Dorso- 
LUMBAR  Junction.  The  damaged  theca  and  its 
contents  are  fully  released  from  pressure  by  recoil. 
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will  relieve  the  compression,  as  well  as  allow  of  tin 
the  use  of  sutures.  These  are  the  two  conditions  ir 
majority  of  cases,  and  neither  of  them  offers  niiidi 
ful  treatment. 

Injury  by  isolated  fragments  of  bone  is  exceedi 
not  aware  of  any  clearly  reported  examples  in  which 
at  and  successfully  treated  by  an  operation.  In  inji 
extension  of  an  intervertebral  disk,  as  in  that  by  is 
bone,  the  conditions  mure  nearly  resemble  those  of  f 
and  there  is  some  hope  of  a  satisfactory  result;  but 
dition  is  very  rare  and  not  likely  to  be  recogniz 
writer's  early  cases  the  true  state  of  affairs  was  d 
death  on  the  sixteenth  day  after  operation. 

Extra -medullary  haemorrhage  sufficient  in  amou 
promise  the  cord,  and  unaccompanied  by  bony  dispb 
The  bleeding  in  these  cases  is  generally  derived  fr< 
spine  itself  and  leads  to  the  formation  at  the  seat 
which  encircles  and  compresses  the  theca.  In  the 
Eisendrath  {Amer.  Jonnu  of  Mini.  Sci.,  Aprih 
dislocation  of  the  tenth  dorsal  vertebra  was  associa 
laminectomy  disclosed  a  firm  exlra-dural  dot  whicl 
recovery  was  almost  complete.  Wagner-  also  recoi 
wound  at  the  level  of  the  ninth  dorsal  vertel>ra  hi  ' 
after  the  injury,  a  firm  fibrous  cicatrix,  apparently' 
removed  with  complete  cure  of  the  pre-existing  \ 
rare  is  the  condition  which  may  be  described  as  ' 
rhage/  met  with  by  Bennett,  Liddell,  myself,  and  c 
due  to  haemorrhage  inside  the  dura  mater,  w^ith  a 
filling  the  theca  from  below  upwards.  In  a  suspec 
a  case  of  spinal  injury  followed  by  steadily  ascer 
diagnosis  could  probably  be  made  by  meningeal  pa 
conceivable  that  such  paracentesis  might  relieve 
lead  to  recovery;  but,  if  it  failed  to  do  so,  lamine 
of  the  theca  holds  out  a  hopeful  prospect,  aUhoug 
.with  an  example  in  actual  practice. 

Although  an  attempt  has  thus  been  made  to  dis 
forms  of  injury  which  may  be  met  with,  and  the  pn 
operation  in  each,  it  is,  however,  very  rarely  th 
can  l>e  made  in  actual  practice.  In  the  great  mt 
diagnosis  will  be  limited  to  the  recognition  of  a 
with  more  or  less  complete  paraplegia,  and  operatt 
mine  the  precise  nature  of  the  lesion.     Under  sue 
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I  will  realize  that  he  has  to  deal  with  one  of  the  three  following 
)ns: — 

Displacement  of  a  vertebra  with  crushing  of  the  cord  and  imme- 
icoil,  in  which  there  is  very  little  prospect  of  benefit  from  oper- 
LS  there  is  no  necessity  to  remove  pressure. 
Displacement  zintliout  recoil,  in  which  pressure  can  certainly  be 
I,  but  in  which  the  fatal  analogy  of  those  cases  where  the  cord 
n  at  once  released  by  natural  recoil  leaves  us  little  to  hope  from 
y  art. 

Rare  cases  of  injury  by  fragments  of  bone  or  cartilage  or  by 
hage,  in  some  of  which  beneficial  results  have  certainly  followed 
m. 

ing  this  view,  we  cannot  hope  to  find  any  very  satisfactory  re- 
om  laminectomy  for  recent  injuries.  Personally,  I  have  oper- 
ly  upon  five  cases  of  recent  fracture-dislocation  with  crushing 
:ord,  and  in  none  of  these  could  I  satisfy  myself  that  any  real 
d  been  done.  I  also  collected,  some  years  ago,  over  200  published 
I  which  the  results  were  equally  unsatisfactory.  Life  may  of 
)e  preserved  in  many  cases  in  which  the  injury  is  not  too  high  up 
:omplete,  and  even  a  considerable  amount  of  recovery  of  func- 
y  occasionally  occur,  but  such  results  are  met  with  equally  among 
)t  operated  upon,  and  it  is  not  altogether  uncommon  to  meet  with 
rkable  amount  of  spontaneous  recovery  or  a  remarkable  pro- 
n  of  life  among  well-nursed  spinal  injuries.^  In  regard  to  pub- 
ecords,  it  is  also  important  to  remember  that  in  many  cases  of 
myelia  a  large  amount  of  recovery  may  ensue,  even  where 
^ia  appears  at  first  to  be  complete,  and  such  recoveries  cannot 
e  assigned  to  an  operation  which  would  tend  to  increase  rather 
decrease  the  danger  to  life. 

may,  then,  conclude  by  laying  down  certain  definite  propositions : 
[n  the  great  majority  of  cases  of  fracture-dislocation  with  injury 
pinal  cord,  laminectomy  is  useless. 

In  a  very  few,  operation  may  reveal  a  haemorrhage,  an  impacted 
)f  bone,  or  other  removable  source  of  pressure  or  irritation. 
Operation  must  therefore  never  be  held  out  as  offering  any 
smallest  hope  of  success,  but,  the  situation  having  been  fully 
d  to  the  patient  or  friends,  it  may,  if  desired,  be  undertaken  as 
rhance/ 

uld  protest  strongly  against  the  tendency  to  abandon  hope  in  all  cases 
*glect  those  details  of  nursing  and  general  treatment  which  ought  to 
1  out  with  the  same  determination  to  strive  for  success  as  in  all  other 
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(iv)  If  undertaken  it  should  he  complete,  in  tJ 
a  search  for,  and  removal  of,  all  possible  sources  c 
the  pressure  backwards  of  the  body  of  the  lower  of 
(see  infra), 

(v)  As  regards  the  period  at  which  it  is  to  be 
a  general  consensus  of  opinion  that  acute  shock  a 
contra-indications,  but.  apart  from  these  considerat 
urge  operation  at  the  earliest  possible  moment  as 
to  save  the  spinal  cord  so  far  as  possiule.     Lloyd 
Jounh,  February  8,  1902)  argues  that  we  should 
passed  away  and  events  have  shown  that  improi 
will  not  ensue,  but  that  operation  should  not  be  < 
are  extending  or  if  early  improvement  is  arrested 
Journal,  January   13,    1897)   says,  *  If  the  lesion 
cervical  region,  then  certainly  wait.     As  regards 
would  be  l)etter  to  wait  a  Httle,    As  regards  the  hin 
think  you  want  to  wait  to  operate.*     Personally,  hi 
in  operation  upon  acute  cases,  and  having  seen  man 
amount  of  spontaneous  improvement,  I  should  pr 
until  satisfied  that  the  cord  was  not  destroyed. 
ever  get  beyond  the  position  adopted  by  Lloyd,  tha 
sion,  and  only  the  compression  without  injury  to  t 
benefited,  and  this  may  be  taken  as  an  axiom  in 
spine/     Taking  this  view,  it  appears  reasonable  tc 
presents  a  stage  of  uncomplicated  compression,  unle^ 
rhages,  the  latter  be  increasing  in  intensity. 

The  somewhat  pessimistic  view  which  I  have  t 
press  has  remained  unaltered  after  many  years, 
arrived  at  only  as  a  result  of  much  disappointment 
the  more  enthusiastic  opinions  which  are  often  met 
upon  satisfactory  evidence.  The  case  in  favour  of 
be  put  more  strongly  than  in  the  following  quot 
{Lancet,  March  14,  1908) :  '  In  respect  to  the  que; 
these  cases,  surgeons  have  been  divided  into  three 
advocate  operation  in  every  case  of  injury  in  whici 
present :  those  who  advise  operation  in  selected  c* 
abstain  completely  from  operation.  To  those  who 
selected  cases  I  would  say,  as  Walton  does,  *'  Surely 
the  occasional  case  for  operation,  we  should  rather 
case  in  which  operation  is  contra -indicated  by  profo 
rising  temperature,  and  the  obvious  onset  of  diss 
who  abstain  from  operation  completely  I  would  pul 
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ot  by  operation  often  save  a  life  or  rescue  a  patient  from  a  helpless 
ition  of  a  most  disabling  character?'  I  fear,  however,  that  the 
rer  to  the  question  will  be  that  we  cannot  often,  but  may  rarely, 
such  a  patient,  and  the  decision  is  made  greatly  more  difficult  by 
light  alteration.  At  the  best  it  is  hardly  possible  to  go  further  than 
Imit,  with  Horsley  {Brit.  Med,  Journ.,  December  6,  1890),  that 
►hining  of  the  spine  for  injury  is  an  operation  of  very  slight  danger 
ded  to  meet  an  almost  hopeless  condition,  and  the  chance  of  its 
>•  any  good,  although  also  very  slight,  is  sufficient  to  render  it  a 
ct  practice.' 

.  Wounds  of  the  spinal  cord,  such  as  are  inflicted  by  sharp  instru- 
s  entering  between  the  laminae  or  otherwise,  will  occasionally,  but 
y,  be  met  with.    The  history  of  such  cases  where  no  operation  has 

adopted  throws  some  light  upon  the  whole  question  of  spinal 
Ty,  and  I  have  therefore  analysed  a  number  of  published  examples. 
)rty  cases  of  stabs  or  cuts  by  sword,  bayonet,  knife,  or  chisel  the 
nges  were  wounded;  of  these  cases  fifteen  died,  and  of  the  deaths 
were  due  to  septic  infection.  So  far,  therefore,  as  mortality  is 
rned,  the  dangers  are  not  great,  apart  from  sepsis,  which  would 
iminished  by  full  exposure  and  cleansing  of  the  wound.  The 
e  of  cerebro-spinal  fluid  is  a  common  symptom,  but  never  a  very 
IS  one.  As  regards  the  recovery  of  function  of  the  cord  the  results 
lowever,  bad.  In  only  thirty-four  of  the  forty  cases  was  the  cord 
?d,  the  remaining  six  being  limited  to  the  meninges  or  the  cauda 
a.  Of  the  thirty-four  cases  in  which  the  cord  was  involved,  twenty 
;urvived,  and  of  these  three  appear  to  have  recovered  entirely,. 
:n  presented  permanent  paralysis  or  anaesthesia  or  both,  and  twa 
said  to  be  improving  when  last  seen.  In  the  great  majority  of 
the  wound  is  followed  by  paraplegia,  which  shortly  passes  away, 
ig  a  crossed  paralysis  and  anaesthesia  of  the  Brown-Sequard  type; 
s  to  say,  one-half  only  of  the  cord  has  been  cut  and  the  first  effects 
jmorrhage  and  pressure  rapidly  pass  away,  but  the  actual  section 

repaired. 

Gunshot  injuries  of  the  spinal  cord  are  considered  in  Vol.  V. 

The  late  results  of  injury  to  the  cord.  The  above  remarks  apply 
particularly  to  laminectomy  in  recent  injuries  of  the  cord,  but 
remain  to  be  considered  those  cases  in  which  the  injury  has  been 
red  but  has  left  more  or  less  complete  paralysis,  or  in  which  re- 
/  is  followed  by  the  later  development  of  compression  paraplegia. 
le  prospects  of  benefit  from  operation  will  here  depend  upon  the 
I  of  the  residual  lesion.  If  paralysis  and  anaesthesia  be  complete 
lermanent,  and  especially  if  they  be  associated  with  abolition  of 
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the  deep  and  visceral  reflexes,  the  probabiHties  ai 
been  completely  crushed  and  that  operation  will  r 
cicatrix  lying  within  and  more  or  less  completely  im 
may,  or  may  not,  be  itself  compressed  Such  cas^ 
On  the  other  hand,  less  severe  symptoms,  and  esj 
late  development  or  of  gradual  evolution,  are  crftei 
by  callus*  pachymeningitis,  or  it  may  be  unabso 
cases  of  this  class  are  susceptible  of  great  impn 
fall  into  the  class  of  compression  injuries  and  not  ii 
in  which  the  cord  has  been  destroyed.  Laminectoi 
regarded  as  indicated  in  all  cases  of  old  injury  with 
except  perhaps  in  two  groups  which  occupy  the 
scale,  viz,  {  i )  those  in  which  the  symptoms  poin 
destruction  of  the  cord  and  (2)  those  in  w^hich  tli 
are  stationary  and  so  slight  as  not  to  give  rise  to  pr 
In  doubtful  cases  exploration  is  probably  quite  j 
operations  undertaken  for  old  injuries  of  this  ty 
found  the  cord  converted  into  a  fibrous  cicatrix  a 
improvemcntt  but  the  remaining  six  all  showed  som< 
of  function,  three  presenting  very  great  improverr 
suits  of  descending  degeneration  were  permanent. 

Injuries  of  the  caoda  equina.  The  nerve 
tute  the  Cauda  equina  are  more  closely  allied  in  the 
tions  to  peripheral  nerves  than  to  the  more  vulner 
Kahler,  Chipault,  and  others  have  shown  that  in  s 
cut  and  sutured  with  complete  recovery  of  functioi 
fier  sutured  the  two  first  lumbar  roots,  which  ha 
bullet  wound,  and  obtained  perfect  recovery.  Thei 
reason  for  hope  after  crushing  and  other  injuries 
after  injuries  of  the  medulla  itself,  and  experienc 
view.  Many  cases  of  fracture*dislocation  behnv 
lumbar  vertebra,  or  even  at  that  of  the  dorso-luml 
lowed  by  complete  return  of  function  even  after 
for  wrecks  or  months,  and  I  may  almost  go  so  fai 
cases  will  generally  recover  unless  there  be  distir 
ends  of  the  nerves  by  distance,  or  by  the  interposi 
bone,  foreign  bodies,  cicatrices,  or  callus.  Should 
not  ensue,  laminectomy  has  here  a  definite  object! 
or  the  removal  of  pressure  is  certainly  called  for 
to  note  that  continued  pressure,  as  apart  from  c 
recoil,  is  far  more  common  in  this  region  than  in 
therefore  appear  that  in  injuries  of  the  cauda  eq 
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^  to  prove  of  great  value,  but  as  spontaneous  recovery  may  ensue 
11  not  always  be  required. 

^he  principal  question,  therefore,  which  arises  in  such  cases  will  be 
of  the  amount  of  delay  which  may  be  justified  by  the  hope  of  re- 
ry  without  operation.  Speaking  quite  generally  I  have  usually 
1  a  period  of  six  weeks  as  a  somewhat  arbitrary  limit,  and  have 
ited  after  this  interval  if  spontaneous  recovery  is  not  obviously  in 
ress.  In  cases  with  marked  deformity,  as  well  as  in  those  in  which 
agram  shows  great  displacement,  there  is,  however,  a  strong  prob- 
y  of  apposition  or  close  juxtaposition  of  the  anterior  and  posterior 

walls  of  the  vertebral  canal,  and  in  such  it  is  advisable  to  operate 
ce,  as  the  roots  are  now  almost  certain  to  be  prevented  by  the  inter- 
ion  of  bone  from  effecting  their  own  repair.  Severe  vesical  trou- 
ivill  also  indicate  the  necessity  for  early  operation,  although  unfor- 
ely  in  many  injuries  about  the  dorso-lumbar  junction  the  vesical 
ysis  is  due  to  an  injury  of  the  conus  medullaris  as  well  as  of  the 
\  equina,  so  that  the  prognosis  after  operation  becomes  much  less 
•actory.  Probably  the  best  general  rule  will  be  to  operate  at  once 
ses  with  very  marked  displacement,  but  in  all  other  cases  to  await 
opments,  operating  early  if  the  symptoms  are  severe  and  show  no 
ncy  to  improve,  but  delaying  in  all  cases  in  which  the  progress 
nues  to  be  satisfactory. 

^araplegia  of  spinal  caries.  Spinal  caries,  associated  with  af- 
ms  of  the  cord  or  nerve  roots,  is  generally  due  to  tuberculosis,  but 
result  from  syphilis,  actinomycosis,  and  certain  other  conditions 
as  erosion  by  aneurysms.     Of  these,  the  last  are  quite  beyond 

by  laminectomy,  while  in  syphilis  and  actinomycosis  it  will  rarely 
icessary  or  useful  to  operate  for  the  relief  of  pressure,  so  that 
ically  tuberculosis  only  claims  attention  in  this  section. 
1  a  comparatively  small  number  of  cases  tuberculous  disease  is 
id  to  the  spinous  processes,  laminae,  or  articular  processes  of  the 
^rae,  and  is  producing  paraplegia  by  direct  pressure  upon  the  spinal 
In  such  the  operation  of  laminectomy  both  removes  the  disease 
elieves  the  complication,  and  its  value  cannot  be  questioned.  We 
simply  follow  the  general  rules  which  govern  the  treatment  of 
zulous  disease  in  readily  accessible  bones. 
ore  important  is  the  question  of  operation  in  paraplegia  due  to 

of  the  bodies  of  the  vertebrae,  with  or  without  kyphosis.  In  such 
the  cord  is  subject  to  pressure,  and  the  paraplegia  is  of  more  or 
radual  onset,  but  it  is  very  rare  indeed  for  the  pressure  to  be  due  to 

in  other  w^ords,  it  does  not  generally  arise  from  kyphosis  with 
sing  of  the  cord  between  the  body  of  one  vertebra  and  the  arch  of 
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another,  or  from  a  secondary  fracture-dislocation  of 
bra?,  and  the  bony  canal  of  the  spine  is  seldom  much  j 
some  narrowing  may  be  present  and  may  intensify 

The  usual  condition  is  one  of  pressure  by  tuberc 
the  vertebra!  canaK  and  such  may  exist  as  granulatio 
debris,  as  an  actual  abscess,  or.  in  older  cases,  as 
leathery  consistence.  All  the  usual  modifications  of  ' 
also  here  met  with,  and  fragments  of  necrosed  bone  m 
caseous  mass.  The  cord  itself  plays  a  very  passi^ 
and  compressed,  and  degenerative  changes  ensue  mi 
and  may  be  associated  with  the  usual  *  system-degei 
pression  myelitis.  In  such  cases  laminectomy  renic 
pressure,  and  the  cord  may,  and  often  does,  recovei 
similar  to  those  which  follow  enucleation  of  tumour 
Operation  thus  offers  hopeful  prospects  as  regards  rei 
Ijut  it  must  include  as  complete  a  removal  as  possible 
material  outside  the  theca  both  anteriorly  and  pos 
theca  itself  should  not  be  opened,  as  it  is  important  ill 
not  spread  to  its  interior. 

The  two  great  difficulties  in  deciding  whether  to  ] 
tomy  in  i)araplegia  due  to  tuberculosis  are,  howeve 
are  so  hopelessly  progressive  that  operation  is  use!< 
almost  certain,  while  in  many  others  the  probal>iliti^ 
very  good  even  if  no  operation  be  adopted* 

On  the  one  hand,  it  is  seldom  justitiahle  to  opei 
eral  condition  is  very  bad,  when  active  tubercle  i^ 
regions,  such  as  the  lungs,  or  when  there  is  evidence 
of  the  disease  in  the  form  of  hectic  temperature  or 
kyphosis.  Tn  such  active  cases  the  wiser  course  is  to 
improvement  may  render  laminectomy  a  reason  abb 
It  is  also  wise  to  ascertain  before  removing  the  laniii 
amount  of  bone  remains  in  the  verteliral  bodies  to  en 
of  the  spine,  and,  apart  from  symptoms,  a  skiagram  fr 
information.  With  these  reservations  I  may,  howeve 
I  am  not  often  deterred  from  operating  by  the  seve 
tion. 

On  the  other  hand,  it  must  not  be  forgotten  tha 
paraplegia  due  to  caries  is  exceedingly  good  if  the  pa 
pletely  recumbent  for  a  sufficiently  long  time,  and 
such  treatment  need  hardly  be  considered,  as  even  aft* 
interval  will  l)e  required  for  complete  bony  repair, 
advisable  in  the  great  majority  of  cases  to  keep  tlie 
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est  on  the  back  for  at  least  six  months  before  resorting  to  operation, 
lowever,  the  symptoms  be  increasing  steadily,  and  especially  if  they 
so  rapidly,  it  is  probably  useless  to  continue  expectant  treatment, 
operation  should  be  advised.  In  cases  which  become  quite  stationary 
r  about  six  months  there  is  also  little  prospect  of  a  satisfactory  re- 

especially  if  there  be  indications  of  descending  degeneration,  and 
uch  operation  should  again  be  adopted.  Cases  which  continue  to 
rove  should  be  left  to  nature,  and  a  very  large  number  will  make 
)od  recovery.     Cases  with  marked  '  trophic  '  or  vesical  symptoms 

uncommon,    but    such    symptoms    appear    to    call     for    earlier 
ation. 
rhe  adoption  of  these  rules  will  be  found  to  limit  very  greatly  the 

of  operation  in  paraplegia  due  to  caries,  and  the  results  obtained 
t)y  no  means  good  (vide  infra).  Early  and  frequent  operation  cer- 
y  yields  a  much  larger  proportion  of  satisfactory  results,  but  it 
ot  be  claimed  that  such  results  would  not  have  ensued  had  more 
ervative  methods  been  adopted. 

rumours.  Tumours  of  the  vertebrce  are  almost  invariably  malig- 
,  and  include  primary  sarcoma  and  myeloma  and  secondary 
noma,  sarcoma,  and  lympho-sarcoma.  In  such  cases  laminectomy 
lite  useless,  and,  where  the  diagnosis  is  established,  it  should  not  be 
ted,  although  it  is  perfectly  justifiable  as  an  exploratory  operation 
Dubtful  cases.  The  coexistence  of  marked  kyphosis  with  the  gen- 
symptoms  of  pressure  upon  the  cord  will,  however,  usually  deter- 

the  diagnosis,  as  will  also  the  presence  of  malignant  tumours  in 
r  regions.  Benign  tumours  of  the  vertebrae,  such  as  osteoma, 
droma,  and  myxoma,  very  rarely  indeed  grow  inwards  so  as  to 
1  upon  the  spinal  cord,  but  they  may  be  met  with  and  certainly  call 
)peration.  In  one  such  case  Hahn  (Neurolog,  Centralblatt,  1902, 
I )  obtained  a  good  recovery. 

'umours  growing  within  the  substance  of  the  spinal  cord  (intra- 
illary  tumours)  are  by  no  means  rare,  however,  occurring  about 
bird  to  one-half  as  frequently  as  the  extramedullary  growths.    The 

include  sarcoma,  tuberculoma,  glioma,  gumma,  and  other  less 
lent  forms.    These  tumours  may  be  multiple,  encapsulated,  or  dif- 

Except  on  rare  occasions,  their  removal  should  be  by  the  method 
ctrusion  in  a  two-step  operation.  The  operator  should  not  mis- 
the  normal  cervical  and  lumbar  enlargements  of  the  cord  for 
medullary  tumours. 

umours  of  the  meninges  comprise  over  half  of  the  intraspinal 
urs  and  yield  the  best  operative  results.  Such  tumours  may  be 
-dural  or  intradural,   the  latter  being  somewhat  more  common. 
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The  €xtra-dural  forms  include  sarcoma  and  its  m< 
well  as  fibroma,  lipoma,  myxoma »  lymphangioma 
and  they  may  arise  from  the  dura  mater  or  the  perit 
penetrate  to  the  vertebral  canal  through  the  foran 
they  are  of  course  not  truly  meningeal  tumour 
tumours  originate  on  the  inner  side  of  the  dura  mai 
noid  or  pia  mater,  and  include  sarcoma,  fibroma,  ps 
lipoma,  endothelioma,  fibro-sarcoma,  fibro-myxo 
lymphangioma,  and  (rarely)  tubercle,  gumma,  ani 
cysticercus.  Neuroma  and  neurofibroma  also  grow  f 
within  the  vertebral  canaL  Nearly  all  these  growths 
their  enucleation  is  seldom  difficult,  while  they  do  m 
any  great  tendency  to  recurrence.  More  than  one< 
scribed  as  sarcoma,  but  Harte  suggests  that  it  is  pre 
them  have  consisted  of  granulation-tissue,  as  sarcor 
does  not  present  this  slight  tendency  to  recur.  If  n( 
necessarily  fatal,  if  not  to  life,  at  least  to  the  fun 
After  removal  brilliant  results  are  obtainable. 

In  all  doubiful  cases  an  exploratory  operation 
fiable.     If  the  tumour  be  removable  the  gain  is  great 
or  irremovable  no  harm  is  done,  and  life  may  be  cori 
or  death  rendered  much  easier  even  in  malignant  gr 
of  the  vertel>ne»  jjortions  of  which  can  he  excised. 

Syringo-niycUa  has  occasionally  been  operated  up 
others,  but  the  results  are  not  encouraging  and  I 
interfere  in  cases  of  this  class;  if,  however,  by  an  < 
case  of  supposed  tumour  prove  to  he  one  of  syring 
may  fje  tapped  through  a  fine  needle,  and  in  some  ca 
fit  has  ensued. 

In  s^^ina  bifida  occulta  we  have  in  effect  a  non-n 
highly  complex  structure  pressing  upon  the  spinal  < 
monly  upon  the  canda  equina.  Here  operation  is  cer 
here  also  the  results  are  Ytry  gratifying. 

In  cases  of  cured  spina  bifida  the  cauda  equina  i 
upon  by  cicatricial  tissue,  and  the  removal  of  this 
lowed  by  recovery  which  would  not  otherwise  hav 
case  recorded  by  my  late  colleague.  Professor  Thorns 

Inflammatory  affections  of  the  meninges 
of  *  Chronic  Spinal  Meningitis  '  liorsley  has  recently 
Feb.  2y,  1909)  described  a  number  of  cases  in  whi 
The  true  nature  of  many  of  these  is  still  obscure, 
are  by  no  means  all  of  the  same  type,  but  they  all  aj 


INDICATIONS  FOR  OPERATION 


489 


ningeal  infection.    The  general  symptoms  resemble  those  of  a  tumour 

the  cord,  but  pain  is  less  definitely  localized  and  there  are  often 
lely  spread  hyperaesthetic  areas:  anaesthesia  is  incomplete  and  vvith- 
'  dissociation :  paralysis  comes  on  as  a  widely  spread  weakness,  often 
[lateral:  there  are  no  vaso-motor  symptoms:  the  patients  are  almost 
r-ays  adults,  and  the  upper  level  of  anaesthesia  is  usually  mid-dorsal; 
Dhosis  is  often  present.  Some  of  the  cases  appear  to  be  due  to 
>hilis,  and  several  to  recent  gonorrhoea,  while  others  are  assigned  to 
lUenza. 

Operating  on  twenty-one  cases  of  this  class,  many  of  which  had 
ginally  been  regarded  as  due  to  tumour,  Horsley  found,  as  a  rule, 
:ess  of  cerebro-spinal  fluid,  thickening  of  the  arachnoid,  *  matting  of 
ve  roots/  and  compression  of  the  cord  with  consequent  anaemia.  The 
iration  consisted  in  free  incision  of  the  distended  theca  with  irriga- 
1  by  strong  solutions  of  mercuric  chloride,  such  as  ^!^o,  or  even  %oo. 
e  wound  in  the  theca  is  left  open,  and  it  is  suggested  that  the  good 
Lilts  obtained  are  analogous  to  those  produced  by  laparotomy  in 
erculous  peritonitis. 

Spiller  (Amer.  Journ,  of  Med.  Scu,  Jan.,  1909)  described  a  similar 
dition  as  '  circumscribed  serous  spinal  meningitis,*  and  records  a 
s  cured  by  operation. 

It  appears  probable  that  now  that  attention  has  been  called  to  this 
dition  its  presence  may  in  the  future  be  more  clearly  recognized, 

that  its  existence  explains  some  of  the  cases  in  which  a  tumour  has 
n  diagnosed  and  not  found.     The  writer  has  operated  upon  at  least 

case  in  which  careful  exploration  for  a  tumour  of  the  cauda  equina, 
which  the  symptoms  were  regarded  as  unequivocal,  revealed  no 
wth,  but  in  which  the  theca  presented  distinct  thickening  and  con- 
ed much  fluid,  w^hile  complete  recovery  ensued. 
It  is  also  important  to  note  that,  on  the  one  hand,  localized  types 
neningitis  may,  as  Horsley  suggests,  readily  give  rise  to  subsequent 
te  myelitis,  while  the  work  of  Orr  and  Rows  has  clearly  shown  how 
ctions  may  reach  the  spinal  canal  along  nerve  roots  and  may  thus 
up  local  inflammatory  processes. 

While  therefore  it  is  still  too  early  to  define  the  limits  of  surgery  in 
:ure  cases  of  infective  meningitis  or  of  myelitis,  there  is  at  least 
e  prospect  that  a  more  ready  resort  to  laminectomy  and  evacuation 
rrigation  may  arrest  or  cure  certain  of  these. 
Nerve  root  excision.  Abbe  (Medical  Record,  July  26,  1890) 
•ated  in  two  cases  of  intractable  brachial  neuralgia,  excising  the 
erior  roots  and  ganglia  of  the  aff^ected  nerves,  the  result  being  that 
case  was  somewhat  improved,  and  the  other  not  benefited.     Similar 
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and  more  satisfactory  cases  have  also  been  recordec 
Med.  Jaurn.^  1889,  vol  i,  p.  945),  Horsley  {Brit.  A 
ber  6,  1890),  Chipault  {he,  cit\),  and  others,  until 
Ijjefore  the  profession  by  Otttried  Foerster  in  191 1, 
and  reported  cases  of  dorsal  root  resection  for  sp 
crises  of  tabes, 

Shnnib  from  the  periphery  through  the  posterior 
anterior  horn  cells  heighten  the  muscle  tone.  The 
cord  are  controlled  and  regulated  by  inhibitory  infl 
pyramidal  tracts ;  therefore,  a  withdrawal  of  this  in 
hyperactivity  uf  the  retlex  arc,  pro<lucing  spasticity, 
cutting  one  limb  of  the  reflex  arc,  e.g.  the  posterior  r 
stijtuili  irwm  the  peri[)hery,  should  diminish  spasticity 

Tabetic  crises  are  prutluced  in  some  cases  by  irritJ 
sympathetic  fibres  in  the  posterior  roots  from  the  vis< 
va*^tis  irriiatirin.  The  termer  are  benefited  and  the  1 
by  root  resection. 

Runt  resection  fur  pain  is  of  little  value  in  m 
spinal  dtsea>e  ur  in  spondylitis.  For  amputation  < 
should  he  a  last  resort.  C".>mplete  relief  may  folk 
pain  is  lucalii^eil  tn  one  or  several  roots. 

Congenital  spastic  diplegia  (Little's  Disease)  ft 
mf)<i  frtH|ueiit  indications  for  resection  of  dorsal  ro 
manageTiRiii  must  not  be  neglected  for  root  resecti( 
should  not  ite  Ay>\w  «  mi  imbeciles  nor  in  advanced  cas 
between  the  fourth  and  seventh  vear. 

Root  resection  may  be  iK>ne  for  the  spasticity  o 
whtn  ibc  di>ea*'V  ha-  been  latent  one  yean 

(ia>rric  crises  of  tabe^  justify  the  operation  wh 
and  continin>us  or  fretjuetUl\   recurring. 

To  identify  the  ruuH  one  must  identify  and  mar 
rif  the  ruginn  to  In.-  nprr.octb  lliis  should  be  conl 
marker  and  the  X-ra\.  A>  the  first  steji  in  the  ope 
i!K'i-i<iti,  I  J  incite-  in  lenj^th  is  made  over  the  ident 
the  -kin.  ldti^  ^hviaie-.  the  tlanger  of  getting  lost  \vl 
laid  bare  bv  tlie  l«  1114  dr^-al  niidh'ne  incision.  Referei 
shi  i\\  ihe  fy^'i  verief-nLl  reluiiMnsbip.  In  the  lumbos; 
fic;uion  i>f  die  roi.i^  can  he  made  either  from  the  fact 
rijot  leave-  the  canal  at  the  level  <'i  die  fifth  lumba: 
fir-i  bnnhar  ri  m  4  he-  ^n  the  fnrk  of  the  lower  extrer 
ligamuit  1  M-herg  )  1  see  J^1g.  _Vv  ).  Tlie  fourth  an< 
fir-r  sacral  are  much  larger  roots  than  the  upper  1 
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^iG.  237.     The  *  Fork  '  of  the  Dentate  Ligament  and  its  Relation  to 
First  Lumbar  Root.    On  the  right  side  the  roots  have  been  cut  to  show 
shape  of  the  fork.    X  i>^.     (Elsberg,  Diseases  of  the  Spinal  Cord.) 

ral  roots.     Spines  and  lamincie  must  l3e  removed  so  as  to  expose  the 

ts  at  the  level  where  they  leave  the  dural  sac. 

In  the  cervical  and  dorsal  region  there  is  no  difficulty  in  differentiat- 
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Fig.  238.    The  Relation  of  the  Dentate  Ligament  to 
DoRiSAL  Roots*    X  2.     (Elsberg,  Diseases  of  the  S 

ing  the  dorsal  and  ventral  roots,  the  former  lying  dc 
ligament  (see  Fig.  23S)  and  joining  the  latter  near 
In  the  kimbo-sacral  region  the  posterior  root  lies  l>ehii 
side  of  the  anterior  and  is  usually  larger.  The  post 
by  raising  the  entire  nerve  on  a  strabismus  hook  ai 
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:leavage.  The  posterior  root  is  then  divided  at  the  dural  opening 
resected  for  a  distance  of  one  or  two  centimetres. 
IVhen  operating  for  pain,  one  should  divide  more  than  the  roots 
An  to  be  involved,  but  it  must  be  borne  in  mind  that  all  the  roots 
n  area  cannot  be  divided,  because  an  ataxia  will  result. 
For  spasticity,  determine  exactly  the  spastic  muscles,  estimate  the 
nation  desired  to  avoid  ataxia  before  dividing.  The  fourth  lumbar 
sually  left  to  preserve  the  extensor  reflex  but  this  nerve  must  be 
rmined  by  stimulation  with  a  low-grade  faradic  current  applied  to 
roots  at  operation. 

Fabetic  crises  usually  require  bilateral  division  of  the  sixth  to  the 
fth  dorsal  roots. 

iteinke  collected  132  cases  of  posterior  root  resection  for  all  types 
pasticity,  of  which  4  were  cured,  97  improved,  and  11  unimproved. 
re  were  14  deaths  within  one  month  (operative)  and  6  died  after 
month  (delayed  operative).  Lower  extremity  cases  gave  better, 
n  brilliant,  results.  Upper  cases  gave  poor  results.  Of  73  cases 
tabetic  crises  varying  from  10  months  to  25  years  with  an  average 
years'  duration,  14  were  cured,  35  improved,  6  temporarily  im- 
ed,  7  unimproved,  and  10  operative  deaths.  There  were  39  cases 
ated  for  pain.  Seven  were  cured,  9  improved,  4  unimproved,  6 
hs  within  one  month  and  8  later  than  one  month. 


IVISION  OF  ANTEROLATERAL  TRACTS  FOR  PAIN 

5piller  and  Martin  in  19 12  devised  this  operation  particularly  for 
Lstatic  spinal  disease  or  for  irremovable  growths  in  the  lower  ex- 
ities,  because  root  section  in  these  cases  gives  no  relief, 
rhe  tracts  lie  between  the  dentate  ligament  and  origin  of  the  ante- 
nerve  roots  and  are  about  2  to  3  mm.  in  diameter.  The  division 
Id  be  made  in  the  mid-dorsal  region  unless  the  disease  extends  to  a 
er  level.  In  unilateral  disease  the  column  of  the  opposite  side  of 
cord  only  may  be  divided,  but  it  is  usually  necessary  to  divide 
erally.  This  removes  pain  and  temperature  sense  below  the  divi- 
and  the  patient  should  be  so  informed  so  as  to  avoid  exposure  to 
*me  heat  or  cold. 

rhe  usual  laminectomy  is  done,  two  spines  being  removed.  A  slip  of 
lentate  ligament  is  cut  and  freed  from  the  dura.  Traction  on  this 
rotates  and  raises  the  cord.  A  von  Graefe  knife  with  the  cutting 
directed  outward  is  carefully  introduced  just  in  front  of  the  dentate 
nent  to  the  depth  of  2  to  2j^  mm.  and  brought  out  just  behind  the 
n  of  the  anterior  roots. 
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DECOMPRESSIVE  LAMINECT 

Simple  opening  of  the  spinal  canal  and  ciora  ha 
fluence  upon  some  spinal  diseases.  Even  in  the  i 
intradural  pressure  it  may,  and  often  does,  effect 
temporarily  or  permanently  t:ienefits  or  checks  thi 
spinal  disease.  Cases  having  l>een  henefited  are 
symptoms  in  which  no  tumour  or  localized  coUectii 
patients  with  symptoms  and  signs  of  muUipIe  sck 
sensory  symptoms,  abnormalities  of  spinal  vessels 
myelitis  in  which  the  usual  anti-syphilitic  treatment 
long  time  with  no  relief,  chronic  inflammatory  lesi 
or  nerve  roots,  and  in  neuritis  of  the  cauda  equina. 
ated  are  l>enefited  by  any  means. 

In  the  operation  the  laminae  should  be  remo^ 
articular  processes  and  the  dura  widely  incised,  s 
escape  freely-     Adhesions  when  present  should  l>e 
completion  of  the  operation  the  dura,  fascia,  and  s 
usual  w^ay. 

TECHNIQUE  OF  THE  OPERA 

Several  varieties  of  incision  and  variations  in  d< 
are  adopted  by  different  surgeons^  but,  after  trying 
fications,  I  have  found  that  the  straight  mesial  in 
removal  of  the  laminre  gives  the  most  satisfactory 
therefore  first  describe  this  and  refer  subsequentl; 
operation. 

Preparation.  The  preHminary  disinfecfwn 
back  presents  certain  special  difficulties^  as  it  is  co 
many  sebaceous  and  hair  follicles,  while  in  many 
bed-sores  seriously  encroaching  upon  the  field  of  op 
bed-sores  should  be  induced  to  heal  before  opera t 
they  should,  from  the  time  when  operation  is  de 
carefully  dressed  and  disinfected  as  far  as  possit 
taken  not  to  allow  discharges  to  escape  through 
special  dressing  of  the  sore*  Overflow  or  invoh 
urine  into  the  bed  must  be  carefully  guarded  agains 
wise  to  use  the  catheter  frequeittly  before  and  aftt 
tinence  of  faeces  can  be  temporarily  controlled  by  t 
bismuth  and  opium.  The  utmost  care  in  nursing  ; 
bed  is  of  course  required. 

The  priiiminary  disinfeciion  of  the  field  of  opt 
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night  before  by  the  free  use  of  ethereal  soap,  turpentine  (which  is 

ied  with  a  soft  nail-brush),  an  alcoholic  solution  of  mercuric  chloride 

odide  (i  in  500),  and  finally  an  aqueous  solution  compress  of  the 

e  strength;  but  in  these  matters  each  surgeon  will  follow  his  usual 

ine. 

Movement  and  position  of  the  patient.     These  details  having  been 

nded  to  the  night  before  operation,  it  is  convenient  to  bring  the 

snt's  bed  to  the  side  of  the  table  by  means  of  a  bed-trolley,  the  use 

L  stretcher  or  couch 

)lving  an  additional  ^^"^ 

•unt  of  disturbance  '  1 

:h  in  traumatic  and 

e  tuberculous  cases 

'  be  attended  with 

3US      consequences. 

-trolleys,    although 

t    used    in    British 

)itals,  obviate  much 

ecessary       disturb- 

%  and  will  be  found 

ily     convenient     in 

1  r  1  y    all    surgical 

k,  but  especially  in 

inectomy.     A  n  se  s- 

ia     is     now     com- 

iced  in  the  bed,  and 

n   consciousness   is 

lished    the    patient 

readily    be    lifted 
•  on  to  the  table,  where  he  lies  face  downwards.     During  this  pre- 
nary  anaesthesia  the  table  is  carefully  prepared,  as  it  is  essential 

the  patient  should  occupy  the  prone  position  and  should  have  ample 
n  for  abdominal  respiration,  especially  in  cases  in  which  the  inter- 
al  muscles  are  paralysed.  For  this  purpose  a  large  firm  sand-pillow 
laced  at  the  level  of  the  pubes  and  iliac  spines;  a  second  lies  under 
upper  chest  and  must  be  kept  well  below  the  upper  margin  of  the 
num  so  as  not  to  press  upon  the  trachea;  a  third  smaller  cushion  is 
isted  to  the  position  of  the  forehead.  These  cushions  being  Care- 
ys placed  so  as  to  suit  the  height  of  the  patient,  he  is  rolled  over 
to  them,  and  the  mouth,  throat,  and  abdomen  will  then  be  found 
le  quite  free  from  pressure.  In  a  few  cases  in  which  the  lesion  lies 
1  in  the  cervical  region  and  is  lateralized,  the  fully  prone  position 


Fig.  239.    Bed-trolley  in  Position  for 

CARRYING  THE   Bed. 


Ill 
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may  be  modified,  and  the  pillows  adjusted  so  that  il 
prone,  thus  giving  the  maximum  of  freedom  to  a  pi 
respiration,  and  allowing  of  more  complete  fixatk 


Fig.  240.    Attitude  for  Laminectomy  jx  the  Dors\l 
The  arms  would  rest  upon  the  table,  but  are  here  drawn  I 
the  space  allowed  for  respiration. 


Fig.  24T.  Attitude  for  Laminectomy  in  the  Cervic 
is  flexed  more  fully  than  tn  the  previous  figure.  The  arra^ 
table. 

neck.     In  this  way  I  have  been  able  to  operate  ur 
even   when   the  diaphrai^m   was   su   far  paralysed 
respiratory  movements  conld  be  detected. 

Anwsthcsia.    General  anccsthesia  will  probably  b 
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cases,  as  the  operative  manipulations  are  necessarily  severe,  but  in 
le  cases  of  '  two-stage  '  operations  the  second  stage  has  been  per- 
med without  an  anaesthetic,  the  dura  mater  being  but  little  painful 
section  (Abbe),  and  Fisher  has  twice  operated  under  cocaine  in  cases 
fracture  in  which  the  administration  of  a  general  anaesthetic  was 
red.  Chloroform  appears  to  me  to  be  undoubtedly  the  most  con- 
lient  anaesthetic,  as  no  large  face  apparatus  can  be  used  with  the 
ient  in  the  prone  position,  and  pieces  of  lint  are  much  mere  readily 
nipulated.  Of  late  I  have  also  used  oxygen  when  required,  the  tube 
m  the  cylinder  being  easily  brought  to  the  patient's  face;  or  the 
th-Drager  apparatus  may  be  employed.  The  anaesthetist  should  be 
erienced,  and  may  have  to  face  the  most  serious  difficulties :  respira- 
1  is  often  greatly  embarrassed  by  paralysis,  and  there  may  be  exten- 
t  bronchitis :  the  face  is  only  partially  visible :  the  pupils  are  difficult 
5ee,  and,  in  cervical  cases,  may  present  persistent  contraction  due  to 
alysis  of  the  dilator  iridis :  where  there  is  much  bleeding  or  where 
ch  lotion  is  used,  even  drowning  has  to  be  guarded  against:  the 
?sthesia  must  also  be  deep  until  after  the  removal  of  all  bone.  Under 
5e  circumstances  it  is  not  perhaps  surprising  that  several  cases  have 
1  from  the  anaesthetic. 

Final  preparation  of  the  field  of  operation.  The  patient  being  now 
irely  placed  upon  the  table  and  its  cushions,  the  dressing  over  the 
-sore,  if  present,  is  inspected  to  ascertain  that  it  is  clean  and  not 
)laced,  and  the  compress  is  then  removed  from  the  field  of  operation. 

*  latter  area  is  then  again  cleaned  with  turpentine  and  an  alcoholic 
owed  by  an  aqueous  solution  of  mercuric  iodide  or  chloride.  Small 
purating  follicles  are  often  present,  and  are  touched  with  the  Paquelin 
3ther  cautery.  Finally,  the  back  is  covered  by  a  dry  sterilized  sheet 
ing  an  aperture  over  the  seat  of  operation,  and  it  is  convenient  to 
jre  this  in  position  by  sutures  passed  through  the  sheet  and  through 

skin  of  the  back  at  the  corners  of  the  aperture. 
Instruments  required.    The  instruments  are  of  great  importance,  and 
uld  be  strong  and  well  made,  it  being  quite  impossible  to  operate 
ily  unless  bone  forceps  and  the  like  are  well  suited  to  the  purpose. 

•  dividing  skin  and  muscles  we  require  a  strong  large-bladed  knife, 
ambling  a  post-mortem  knife  rather  than  the  ordinary  scalpel,  and 
•wing  of  powerful  sweeping  through  muscles  down  to  bone ;  for  the 
per  incisions  it  is  convenient  to  use  a  square-ended  resection  knife 
ich  can  be  firmly  applied  without  any  risk  of  penetrating  between  the 
linae.  A  small  very  sharp  tenotomy  knife  is  required  at  a  later  stage. 
If  a  dozen  pairs  of  haemostatic  forceps  will  probably  suffice.  The 
•actors  must  be  adapted  to  a  deep  wound,  and  two  pairs  will  generally 
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be  required  to  give  a  full  exposure.  Strong  scis 
dividing  powerful  ligaments,  and  fine  '  iris  scissor 
ting  the  theca  or  dividing  nerve  roots*  the  blades  oi 
angle  of  atxiut  135°  to  the  handle.  Dissecting  lor 
ceps  for  handling  the  dura  mater,  and  two  or  thre 
arterv*  forceps  for  holding  the  edges  of  the  cut  th 
as  well  as  strong  sequestrum  forceps  for  tearin| 
bone-  For  sawing,  Horsley*s  saw  (see  Fig,  242] 
saw   (see  Fig.  243)  may  be  employed:  in  some 


Fig.  242.    HoiSLEY's  Laminectomy  Saw.     Fig.  243. 


Fig,  244    Powerful  BoxE-currrNG  Ft 


Fig.  24s.    BoNE-cuTTiKG  Forceps. 


Fig.  246. 

BOSE- 


methods  Gigli*s  saw  is  used,  but  in  ordinary  la 

needed.  Th^  bone-cutting  forceps  should  be  of  ih 
it  is  advisable  to  provide  two  straight  pairs,  one  vei 
(see  Fig.  244),  and  one  smaller  (see  Fig.  245), 
(see  Fig.  246)  specially  devised  by  Horsley  for  cu 
deep  wounds  although  I  seldom  use  any  but  the  strs 
rongeur  forceps  are  also  invaluable  for  enlarging 
laniinre.  The  trephine  J  do  not  employ,  although  ; 
it  to  make  the  first  opening  into  the  vertebral  canal 
raspatories  are  needed  for  clearing  the  bone,  and 
useful  for  scraping  off  the  soft  structures  and  leav 
face. 

For  the  clearing  of  tuberculous  foci,  gouges, 
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ing  curette  are  employed,  and  a  long  probe,  is  of  value  in  deter- 
ng  the  extent  and  direction  of  cavities.  For  enucleating  tumours, 
J  form  of  *  blunt  dissector  '  is  required,  and  Horsley's  aneurysm 
le  is  useful  for  this  purpose  as  well  as  for  holding  aside  the  theca. 


247.     Laminectomy.     First  stage.     Exposure  of  the  ridge  of  spinous 

processes. 


mall  needles  for  the  dura  mater  should  be  fully  curved,  Bonney's 
rn  being,  in  my  opinion,  the  most  convenient.  I  use  large  curved 
ley's  needles  for  suturing  muscles,  and  the  ordinary  straight  surgical 
e  for  the  skin;  others  will  prefer  various  patterns  and  possibly 
»dle-holder.  All  sutures,  except  silkworm-gut  for  the  skin,  are  of 
It  prepared  according  to  the  method  of  Mayo  Robson  or  A.  E. 
son   (Lancet,  April  20,   1907),  or  otherwise  effectually  sterilized. 
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A   douche  containing  a  hot    (115^    F.)    solutii 
corrosive     sublimate     in     normal     saline     is     of 
arresting  bleeding*  clearing  the  wound,  and  wash! 
foci. 

Operation.  Incision  of  the  soft  parts  and  clea 
It  is  intmaterial  upon  which  side  of  the  patient  1 
but  the  left  will  generally  be  preferred.  The  incis 
middle  line  of  the  back,  and  carried  at  once  do 
processes  with  firm  strokes  of  the  knife.  It  should 
to  give  a  full  exposure  of  the  parts,  and  will  thus  se 
inches  in  length,  while  subset juent  developments  m 
extended  to  8  inches  or  more*  The  blade  of  the  k 
through  the  muscles  close  to  the  spinous  processes 
to  the  surgeon,  until  its  progress  is  interrujited  l)y 
rapid  sweeps  separating  the  soft  parts  so  as  to  maK 
the  left-hand  side  of  the  spine.  No  attempt  shou 
with  bleeding  points,  hut,  as  soon  as  a  consideralili 
swabs  should  be  packed  into  the  bleeding  area  and 
hands  of  an  assistant.  The  further  side  of  the  spir 
the  same  rapid  and  as  yet  imperfect  manner,  anc 
is  packed  with  swabs.  The  haemorrhage  cane 
deep  incisions  will,  to  large  extent,  cease  in  the 
minute. 

We  now  return  to  the  left  side  of  the  spine*  tin 
being  maintained  upon  the  right,  and  clear  the  mu^ 
from  the  spinous  processes  up  to  the  extreme  top 
incision.  For  this  purpose  a  pair  of  strong  scissors 
venient,  and  with  a  few  cuts  it  will  be  possible  t( 
spinous  processes  and  inter  spinous  ligaments  stand 
ridge  (see  Fig.  247),  I  have  never  found  tt  nec€ 
transverse  incisions  in  the  muscles  or  fascia  of  the 
insist  on  the  importance  of  pushing  the  blades  of 
upwards  and  downwards  as  to  completely  sever  the 
spinous  processes.  The  avoidance  of  any  transverse 
haemorrhage,  less  interference  with  the  blood-supply 
subsequent  weakening  of  the  back.  Swabs  are  agi 
bleeding  groove  on  the  left  side  of  the  spine,  and  at 
the  right  side,  w^here  the  spinous  processes  are  siniilai 
stage  large  retractors  can  be  introduced  into  the  tw 
muscles  being  firmly  drawn  aside  l>y  assistants,  the  1 
posed.  Should  any  large  vessels  continue  to  bleec 
cured  by  haemostatic  forceps. 
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Before  going  further,  much  more  room  is  now  obtained  by  cutting 

in  one  mass  the  whole  of  the  spinous  processes.    This  is  done  with 

3ng  bone-cutting  forceps,  which  are  best  applied  so  as  to  cut  from 

►ve  downwards,  each  spine  being  bitten  through  at  its  base  and  then 


248.     Laminectomy.     Second  stage.     Removal  of  the  spinous  processes. 


cibly  wrenched  off  until  the  entire  line  can  1)e  turned  down,  as  shown 
Fig.  250.  It  is  quite  practicable  to  retain  the  ridge  of  spinous  proe- 
ms thus  turned  down,  and  to  replace  it  at  the  end  of  the  operation, 
I  have  never  seen  any  necessity  for  so  doing,  and  there  are  certain 
ious  disadvantages  and  risks,  especially  in  the  case  of  tuberculous 
ons. 
The  laminae  which  it  is  proposed  to  remove  are  now  fully  exposed. 
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and  the  bleeding,  which  was  at  first  somewhat  p 
large  extent  arrestetl.    The  next  stage  o£  the  opera t 

ing  the  laminie  more  accurately  with  a  raspaton-  or 
tractors  so  as  to  hold  the  wound  well  open,  and  rem* 
forceps.  Ligature  of  vessels  is  rarely  if  ever  req 
still  continues  the  hot  douche  will  aid  in  its  arrest, 
where  there  is  recently  effused  blood,  it  is  also  im 
to  express  as  far  as  possible  any  clots  in  the  muse 
to  make  the  wound  as  clean  as  possible.  It  is  ; 
the  sides  of  the  wound  with  strips  of  gauze,  le 
torn  of  it  exposed^  but  these  strips  are  not  rep 
the  drawings  illustrating  the  operation,  as  they  hi 
structures. 

The  alwve  detail  is  that  which  I  generally  emf 
somewhat  modified  by  various  surgeons.     Instead 
incision  a  rectangular  flap  is  sometimes  employed, 
running  down  one  side  of  the  spine  at  about  2  inci 
line,  while  at  either  end  a  transverse  incision  some 
across  the  back.     The  parts  thus  marked  out  are  r 
and  thrown  over  to  the  other  in  the  form  of  a  tlap, 
to  include  the  spinous  processes  (Abbe),  or  may  be 
ficial  structures  only,  the  muscles  lieing  subsequently 
straight  incision  is  used.     Some  operators  prefer  a 
upwards  or  downwards.     I  cannot,  however,  recoi 
tionSp  except  in  special  cases,  which  will  loe  refer 
They  involve  more  damage  to  the  muscular  and  tib 
does  the  straight  incision,  and  especially  they  invoh 
of  muscular  fibres,  unless  the  flap  be  restricted  to  t 
tures.    They  also  present  the  great  disadvantage  that 
impossible,  to  extend  the  vvoimd  upwards  or  down 
generally  prefer  the  vertical  incision  except  in  sorr 
with  marked  kyphosis,  in  which  it  is  convenient  to 
sion  in  the  middle  line  and  carry  it  in  a  wide  curve  r 
projecting  spines,  returning  to  the  middle  line  I>elow. 
slight  flap  with  very  broad  base  is  raised  from  the 
structures  only,  the  muscles  being  detached  from  the 
sides  as  before. 

In  some  operations  upon  the  upper  cervical  vert 
venient  to  employ  a  lateral  or  curved  incision.     In  tl 
to  be  dealt  with  is  often  shuated  laterally,  and  befc 
operation  its  position  is  known  so  precisely  that  the 
only  may  require  removal.     It  is  also  more  difficult 


TECHNIQUE  OF  THE  OPERATION 


503 


ical  area  by  a  mesial  incision,  and  this  cannot  be  carried  forwards 

the  occipital  bone  to  the  required  depth.    In  such  cases  it  is  useful 

mploy    a    somewhat    sickle- 

ed  incision,  taking  the  form 

vertical  cut  i  or  2  inches 
I  the  middle  line,  extending 
irds  until  it  meets  the  occip- 
-egion  of  the  skull,  and  then 
ing  over  the  occipital  bone 
>s  the  middle  line.     This  al- 

the  short  thick  muscles  of 
)ack  of  the  neck  to  be  thor- 
ly  reflected  from  the  affected 

-astly,  it  is  frequently  advised 

the    soft    parts    should    be 
:ted    from    the    spine    *  sub- 
steally,'     and     Oilier     gives 
irate  directions  for  this  pur- 
Bickham  (Annals  of  Sur- 
,  March,  1905)  recommends 
:hisel  held  with  its  bevel  to- 
Is  the  bones  as  best  adapted 
aising  the  muscles  with  as  much  periosteum  as  can  be  obtained,  but 
doubtful  whether  any  truly  subperiosteal  clearing  of  the  bone  is  here 
ble,  and  the  method  above  described  undoubtedly  yields  a  suffi- 
ly  firm  cicatrix. 
Icmoval  of  the  lamincu.     The  laminae  to  be  removed  having  now 

thoroughly  cleared  by  the  raspatory,  and  all  superficial  bleeding 
oiled,  while  the  parts  are  well  retracted,  the  next  step  is  to  divide 
►ony  arches  by  means  of  the  saw.  For  -this  purpose  Horsley's  saw 
plied  to  the  outer  side  of  the  centre  of  the  laminae,  and  the  cut  is 
td  downwards  and  inwards  until  the  laminae  are  almost  completely 
ed,  or  the  lack  of  resistance  shows  that  the  spinal  canal  has  been 
dy  entered.     It  is  most  important  that  the  section  should  not  be 

vertically,  as,  if  the  saw  is  sufficiently  far  out  in  the  first  instance, 
the  cut  is  then  made  vertical,  the  vertebral  canal  will  be  missed 
ether,  and  the  incision  will  run  forwards  through  the  pedicle  into 
xly  of  the  vertebra,  as  on  the  right  side  of  Fig.  249;  if,  on  the  other 
,  the  saw  be  placed  at  right  angles  to  the  axis  of  the  lamina,  it  will 
rate  towards  the  vertebral  canal,  as  on  the  left  side  of  Fig.  249. 
preliminary  sawing  is  easily  effected  in  the  dorsal  region,  when  the 


Fig.  249.  Diagram  of  a  Correct 
AND  Incorrect  Line  of  Section  of  the 
Laminae.      (Modified   from   Bickliani.) 
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convexity  of  the  spine  renders  all  the  Iamin<T  promi 
spine  it  presents  greater  difficulties,  and  it  is  he 
surgeon  can  use  either  hand,  or  if  the  assistant  is  caj 
la  mi  me  which,  owing  to  the  deep  concavity  of  the 
well  lie  attacked  from  the  left  side  of  the  patient, 
region  it  is  also  somewhat  difficult  to  apply  the  saw, 
are  so  thin  that  they  can  !>e  readily  cut  through  b\ 
a  method  which  is  j^impler  and  more  rapid  than  th; 
cases  in  which  the  saw  is  used  it  is  inevitable  th 
should  he  cut  in  the  laminie  above  and  below  those 
this  is  of  no  practical  importance. 

Having  made  the  preirminary  saw-cuts,  which 
to  the  vertebral  canal »  or  nearly  so,  the  bone'CuiiiT: 
plied  to  each  lamina  in  turn,  and  their  division 
seldom  necessar)*  in  the  first  instance  to  divide  ii. 
points  of  the  forceps  should  be  carefully  introduced 
only  on  each  side  of  the  lamina,  and  should  then 
and  used  to  lever  the  bone  upwards.    This  requires  i 
neetl  lie  under  no  great  apprehension  that  he  will 
there  is  normally  a  considerable  space  between  it  ^ 
m  disease  this  space  uill  probably  still  be  present »  < 
occttpicd  by  tuberculous  tissue  or  tumour  only.     It  i 
injuries  and  cases  of  caries  with  marked  kyphosi 
probability  of  close  contact  between  the  bones  and 
traumatic  conditions  the  lower  of  the  two  displace 
first  removed,  as  it  is  remote  from  the  theca,  which 
presses!  by  the  lamina  aboi-e. 

The  section  of  the  laminae  does  not  at  once  alk 
they  are  still  held  by  the  strong  ligamenta  subflava,  i 
through  with  stout  scissors,  when  the  arch  can  be  u 
tnmi  forceps.  An  opening  having  once  been  mad 
canaL  it  can.  if  nectssan.%  be  extended  upwards  or 
iHHttMnuitng  forceps^  and  its  edges  are  rounded  off, 
by  nMigeur  forceps.  The  vertebral  canal  is  thus  full 
further  opcraiivc  proccilures  which  may  be  require* 
nature  of  the  case,  so  that  it  becomes  necessar>*  nc 
rately — 

(i)  The  treatment  of  traumatic  conditions, 
{n\  The  treatment  of  tubemdous  lesions, 
^iii)  The  treatment  of  tumours  and  other  con 
\\  hich  nm  or  may  ik>i  lie  internal  to  the  dura  mat 
Treatment  of  traumatic  conditions.    The  fin 
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ned  the  vertebral  canal  will  be  the  removal  of  any  effused  blood, 
hot  douche  being  used  for  fluid  extravasation,  while  firm  coagula 
picked  off  or  lightly  scraped  away  by  any  blunt  instrument.     The 

ct  nature  of  the  injury  will  now  be  ascertained,  small  fragments 


3.  250.    Laminectomy.    Exposure  and  retraction  of  the  theca  by  Horsley's 

aneurysm  needle. 

)one  or  foreign  bodies  being  removed  and  tears  in  the  dura  sought 
;  it  will  also  be  noted  whether  the  theca  does  or  does  not  present 
normal  pulsation,  colour,  and  tension.  Should  the  latter  not  be 
I,  it  is  generally  advisable  to  complete  any  operation  upon  the  bony 
ctures  before  opening  it.  The  lamina  which  was  pressing  upon 
posterior  surface  of  the  cord,  as  well  as  any  detached  fragments 
ch  may  be  discovered,  will  already  have  been  removed.  There  is. 
ever,  a  strong  probability  that  the  posterior  part  of  the  body  of 
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the  lower  vertebra  will  be  pressed  backwards  ag: 
in  order  to  restore  the  full  capacity  of  the  vert  el 
also  be  removed.     To  do  so  the  theca  is  gently  n 


FiGh  251,     Laminectomy.    The  exposed  theca  is  retract* 

through  it,  and  the  chii^el  is  applied  to  the  body  o 

a  convenient  instrument  for  the  purpose  being  j 
aneurysm  needle,  as  shown  in  Fig.  250,  or  a  fine  su 
the  dura  mater  only,  as  in  Ftg[*  251.  In  some  case 
necessary  to  divide  one  or  two  nerve  roots  so  as  to  p< 
retraction  of  the  theca,  and  in  the  dorsal  region 
be  done  with  little  hesitation,  the  cut  fibres  being 
uilh  fine  catgut.  By  one  or  other  of  these  meat 
raised  up,  and  the  projecting  angle  of  bone  clear! 
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y  by  means  of  a  sharp  chisel,  aft^r  which  the  same  proceeding  is 
ated  on  the  opposite  side,  and  any  projection  completely  removed. 
The  lumen  of  the  vertebral  canal  being  now  fully  restored,  it  re- 
ns  to  deal  with  the  theca  and  its  contents.  If  the  former  be  already 
I  open,  it  is  not  probable  that  it  will  contain  any  large  amount  of 
d;  if  it  be  still  closed,  it  must  be  opened  by  a  free  incision  in  the 
die  line,  when  any  extravasation  can  be  washed  away  by  the  douche. 

the  purpose  of  the  incision  in  the  theca  the  most  convenient  instru- 
ts  are  a  fine  tenotomy  knife  or  cataract  knife,  a  pair  of  fine  toothed 
eps,  and  a  pair  of  iris  scissors.  The  theca  is  lightly  picked  up,  the 
it  of  the  knife  being  introduced  into  it,  and  the  section  then  corn- 
ed by  cutting  with  scissors,  very  much  as  in  opening  the  peritoneum, 
:pt  that,  of  course,  the  instruments  required  are  much  smaller,  and 
It  to  be  very  sharp. 

rhe  spinal  cord  itself,  or  its  roots,  are  next  investigated,  and  may 
ound  intact,  in  which  case  nothing  further  need  be  done;  or,  more 
n,  the  nervous  structures  will  be  so  crushed  as  to  form  a  blood- 
ied pulp  which  cannot  be  dealt  with  surgically;  or,  very  rarely,  we 

find  a  clean  cut  produced  by  a  stabbing  instrument.     In  the  latter 

suture  has  been  adopted,  as  in  the  cases  of  Harte  and  Stewart  and 
Fowler  {vide  supra),  in  which  chromic  gut  sutures  were  passed 
ugh  the  substance  of  the  cord.  Such  suture  should  certainly  be 
npted.  and  the  torn  dura  should,  if  possible,  be  brought  together; 
it  is  difficult  to  justify  the  excision  of  a  bruised  segment  of  the  cord, 
xperience  clearly  shows  that  functional  recovery  may  ensue  even 
r  severe  bruising,  while,  on  the  existing  evidence,  no  great  confidence 
be  felt  in  suture.     Abbe  quotes  with  approval  a  suggestion  made  to 

by  Dana,  and  subsequently  also  recommended  by  Lloyd,  to  the 
:t  that  gaps  in  the  medulla  should  be  bridged  over  by  cutting  across 
posterior  roots  of  the  upper  segment  and  uniting  their  cut  ends  to 
lower  segment;  but  such  an  operation  does  not  appear  to  have 
I  actually  practised,  and  there  is  no  evidence  whatever  that  function 
Id  be  restored  by  it.  Should  the  cut  involve  the  roots  of  the  cauda 
na  there  is,  however,  no  doubt  as  to  the  value  and  importance  of 
re,  and  successful  cases  have  already  been  referred  to. 
rhe  different  conditions  which  may  be  encountered  having  thus 
I  met,  it  remains  only  to  reclose  the  theca  and  the  wound,  as  will  be 
ribed  hereafter. 

[n  secondary  operation  for  old  injury,  it  may  be  discovered,  upon 
ling  the  spine,  that  the  theca  is  firm,  contracted,  and  devoid  of 
ation;  on  incising  the  dura  mater  the  injured  region  of  the  cord  is 
aled  as  a  thin,  firm  band  of  pale  tissue,  which  apparently  contains 
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few  or  no  nen^ous  elements,  arid  which,  looking 
an  inch  or  more  in  length.  Under  these  condition: 
l>e  done.  In  some  cases »  however,  a  mass  of  callns 
ing  upon  the  theca,  or  a  dense  mass  of  cicatrix  mav 
space,  and  in  these  the  compressing  agent  must  be 
of  reco\'ery  lieing  much  more  Tavourable, 

The  treatment  of  tuberculosis.  When  the  I 
Tno\Td.  it  will  often  be  foimd  that  the  vertebral  o 
large  amount  of  tutierculous  tissue,  which  may  l>e 
goieration,  and  it  i>  impt»riant  to  notice  that  pt 
once  escape  when  the  lamina  are  cut*  and  may  at  f\ 
for  broketHloi^ii  ner\^ous  sirutttire.  Such  a  tuber 
ent^  renders  it  easy  to  remove  the  laminae  quic 
without  clanger  of  the  instnnnents  impinging  up 
case  of  marked  kyphosis  the  [>erimeningeal  space 
IractetL  ant!  the  theca  may  be  pressed  against  the  la 
trauniatic  ca^es.  The  first  step  after  the  exposur 
materiat  will  !>e  to  remo\*e  it  as  thoroughly  as  p 
puriio.se  the  opening  into  the  \^rtetiral  canal  may  n 
ably  extended  upwards  or  do%%Ti wards.  Puriform 
can  l*e  washed  a\^-ay  by  the  douche,  while  more  s 
off  by  a  small  \'olkinann's  spoon  or  other  blunt  ii 
cases  e^fjecially  in  ifaose  of  old  standing,  there  is 
leatlber>*  mass  of  cicatrktal  fitrnms  tissue  which  nu 
by  mern^  of  the  knife  and  fine  sensors:  but  in  alt,  o 
fomid  coniparati^Tly  easy  by  cxtKnary*  surgical  m 
the  whole  of  the  diseased  niatrrial  whkh  lies  behir 
the  lliea.  and  tlioropghif  to  dcui  its  firm,  shinii 
lookti^  oiitcf*  aspect* 

It  h^  hawKTvcr,  ^seottal  abo  to  invest^ate  ai 
aspect  of  tihe  fhiwa  mater.  Tbe  latter  is  hdd  on 
anewYsm  Medle^  as  tn  Fig.  2^  but  tn  tiriKioii 
sliotikl  nexTf  be  used  tor  this  pmposc;  as  it  is  essa 
interii^r  oi  the  dorm.  TufacraloBS  maternl  casi  m 
the  irvunt  of  the  tliecau  as  has  alpcadv  been  dotie  01 
and  iti  nuiny  cases  otie  or  mcmc  tracts  vfll  be  fotmd 
the  Kxlks  of  ibe  verte^nr.  These  tr«Kts  nmst  b« 
with  ^^faaip  spocfts^  and  t^^  imich  caie  iram  haidlj  I 
The  ahsce^e^  or  carioQ^  areas  may  extend  far  for 
he  coBtiiiiiovi^  tiifh  hice  ciTfttes  in  Ak  yixsSiawx  c 
VML  Should  the  itiditktts  he  soch  that  these  coA 
aiid  dttk  vilh  hr  mmtt  ttMie  ether  Am  thsi  vhi 
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bral  canal,  such  secondary  evacuation  is  to  be  preferred,  but  where 
is  impracticable  all  that  can  be  done  is  to  eliminate  as  much  as 
ble  of  the  diseased  material  by  the  opening  already  made.  One 
of  the  theca  having  thus  been  thoroughly  cleaned,  the  other  is 
arly  dealt  with,  but  it  will  generally  be  found  that  the  disease  is 
I  more  extensive  upon  one  side,  and,  fortunately,  the  pushing  aside 
le  cord  by  exudation  generally  leaves  a  maximum  amount  of  room 

the  affected  side.  Throughout  this  stage  of  the  operation  the  fre- 
t  or  constant  use  of  the  douche  is  invaluable,  and  it  is  essential  to 

away  any  debris  which  may  have  been  scraped  from  the  deepest 

of  the  wound, 
'he  use  of  a  drainage  tube  passing  through  the  vertebral  canal  is 
o  be  recommended  even  in  the  case  of  deeply  seated  and  extensive 

In  a  few  early  cases  I  employed  such  drainage,  taking  the  great- 
are  to  ensure  that,  when  left  in  position,  the  tube  did  not  press 

the  spinal  cord ;  but  I  am  quite  satisfied  that  it  is  wiser  to  complete 
uretting  and  flushing  of  the  abscesses  as  thoroughly  as  possible, 
then  to  close  the  wound. 

he  dura  mater  should  never  be  opened  in  tuberculous  cases,  as  it 
s  a  very  efficient  barrier  to  the  extension  of  the  disease  to  the 
nges,  and  the  destruction  of  this  barrier  can  only  do  harm,  while 
e  rare  cases  in  which  infection  has  already  penetrated  to  the  spinal 
the  condition  is  beyond  the  reach  of  surgery. 
'reatment  of  tumours  and  similar  conditions.  If  the  exposure 
moval  of  the  laminae  reveals  a  growth  originating  in  bone,  it  will 
ibly  be  malignant,  and  in  such  cases  all  that  can  be  done  is  to 
ally  excise  or  scrape  it  away  by  means  similar  to  those  adopted  in 
ase  of  tubercle.  I  have  done  this  on  two  or  three  occasions,  and 
ned  very  good  results  so  far  as  the  immediate  relief  of  pressure 
itoms  is  concerned,  but  naturally  the  total  removal  of  the  malignant 
th  has  not  been  possible,  and  the  patients  have  ultimately  died  from 
3r  other  of  the  varied  results  of  such  disease. 
Ion-malignant  tumours  in  the  vertebral  canal,  including  such  con- 
ns as  hydatid  cysts  and  the  masses  of  fatty  and  other  tissue  met  with 
ina  bifida  occulta,  are  generally  on  the  posterior  aspect  of  the  theca, 
may  be  dissected  away  by  ordinary  surgical  measures.     In  all  such 

it  is  unnecessary  to  open  the  theca,  but  removal  of  the  compressing 

should  be  carried  out  with  great  care  and  thoroughness,  and,  if 
ition  is  not  then  visible  in  the  whole  of  the  exposed  area  of  the 
L,  an  intrameningeal  lesion  may  be  suspected  and  sought  for.  The 
ts  of  such  operations  are  excellent,  but  the  occasions  for  them 
)aratively  few. 
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The  most  intCTesting  cases  are*  however,  thoH 
lies  within  the  theca.  In  many  of  these  nothing  \s 
the  dura  is  opened^  although  a  slight  bulge  may  l>e 
and  pul^tion  ina\^  cease  at  the  point  where  the  gr 
indston  is  therefore  made  in  the  middle  line  of  tl 
knife  and  scissors  as  already  described,  and  this 
to  expose  the  whole  of  the  affected  area.  It  wili 
to  keep  open  the  lips  of  this  incision  by  means  of 
each  side,  passed  through  the  cut  edges  and  held  1 

Spe 
r  ^     as 


Fia  252.  Removal  of  an  Intramlmnceal 
Growth .  The  theca  is  held  open  by  four  sutures 
and  the  growth  dissected  away  trom  the  spinal 
cord. 
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difficult  tnatter  to  enucleate  it  by  gently  insinuati 
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:he  curved  aneurysm  needle  or  other  blunt  dissector.  If  any  roots 
nvolved  in  the  growth,  or  not  readily  separable  from  it,  these  may 
cut  across  and  excised  without  hesitation,  especially  as  in  the  ma- 
ty of  cases  they  will  be  in  the  comparatively  unimportant  dorsal 
on. 

Tumours  situated  in  the  substance  of  the  cord  are  removed  by  the 
!thod  of  extension '  of  Elsberg  and  Bier  as  follows : 
After  aspirating  the  tumour  with  a  fine  hypodermic  needle  to  rule 
the  possibility  of  a  cyst  or  fluid  tumour,  the  arachnoid  is  incised 


Fig.  253.     Stages  in  the  Extrusion  of  an  Intramedullary  Tumour 
(diagrammatic).     (Elsberg,  Diseases  of  the  Spinal  Cord,) 


grasped  with  a  fine  forceps.  The  proper  part  of  the  posterior 
imn  for  incision  is  selected,  depending  on  the  level  of  the  tumour, 
the  lumbo-sacral  region  an  incision  may  be  made  anywhere  in  the 
erior  column,  but  is  best  made  a  few  millimetres  from  the  median 

to  avoid  the  descending  tracts.  In  the  dorsal  and  cervical  regions 
incision  should  be  made  in  the  posterior  median  column  and  the 
ler  the  level  the  nearer  to  the  median  line  should  the  incision  be 
ed;  however,  aiming  if  possible  to  incise  the  cord  at  a  point  where 
tumour  is  nearest  the  surface.  A  small  longitudinal  incision  is  made 
1  a  von  Graefe  knife  down  to  the  tumour.  This  is  extended  to  the 
ts  of  the  tumour  by  separation  of  the  fibres  with  a  blunt  hook,  such  as 
strabismus  hook.  These  manoeuvres  are  done  very  slowly  and  stopped 
;oon  as  haemorrhage  occurs  and  halted  until  it  has  stopped.  Spong- 
is  done  with  extreme  gentleness  so  as  to  exert  no  pressure  on  the 
i.  The  operation  is  now  completed  with  a  suture  of  the  muscles, 
:ia,  and  skin,  leaving  the  dura  open. 
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Symptoms  ot  diffuse  inBttrating  growths  may  f 
Tated^  bof  ei^idetice  of  extrusion  is  usually  presen 
ment  fnoin  the  s\Tnptofns  within  a  tew  da}^.  In  ab 
fiays  the  sccood  step  of  the  operatioa  is  done.  The 
and  the  tumour,  which  is  now  pixibably  entirely  out: 
attached  only  by  a  lew^  adhesions^  may  be  removec 
dura  is  sutured  as  well  as  the  muscles,  fascia,  and 
J54.  2SS  256). 


r  lii,  254.     An  Intramedullary  TtrMOUB  which  cai 
LARGEMEKT  OF  THE   CoRi>.     After   incisioH  of  ihc  cord 
growth*  the  tumour  was  removed  (see  Figs.  355  and  256 

ef  the  Spinal  Cord.) 

Closure  of  the  wound.  If  the  dura  mater  has  I 
I)€  closed  by  a  continuous  suture  of  fine  catgut,  or 
rupted  sutures  placed  about  ><  inch  apart.  The  ere< 
sides  are  then  a]){)roxiniated  by  a  further  series  oi 
sutures,  leaving  the  trapezius  or  laiissimus  dorsi 
which  a  third  series  of  sutures  brings  the  latter  stij 
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er  and  finally  the  skin  is  closed  with  silkworm-gut.  I  have  not  in 
It  years  employed  any  drainage,  and  have  never  had  any  reason  to 
et  this  course. 

rhe  wound  having  been  closed  and  covered  with  an  amount  of  dress- 
sufficient  to  absorb  any  cerebro-spinal  fluid  which  may  escape,  it 
be  necessary  to  apply  immediately  some  form  of  support  to  the 
t.     In  traumatic  and  in  extensive  tuberculous  cases  this  should  be 


G.  255.  Removal  of  an  Intramedullary  Tumour  by  the  Extrusion 
lOD.  II.  The  cord  has  been  incised  and  the  growth  is  partly  extruded. 
>erg,  Diseases  of  the  Spinal  Cord.) 


ared  beforehand  by  cutting  out  to  the  model  of  the  patient's  back 
ce  of  the  strongest  poroplastic  felt :  in  the  lower  dorsal  and  lumbar 
>n  this  is  made  to  surround  the  body,  and  where  the  operation  is 
cal  or  upper  dorsal  it  encloses  the  shoulders  and  should  be  brought 
ard  over  the  clavicles  or  upwards  on  to  the  occiput.  Such  a 
)ace  is-  laid  over  the  dressing  while  the  patient  still  remains  in  the 
e  position,  and  is  temporarily  retained  by  one  or  two  turns  of 
age.  The  patient  is  now  carefully  lifted  back  on  to  the  bed,  which, 
*fore,  is  drawn  to  the  side  of  the  operating  table,  and  the  support 
len  more  securely  attached  by  a  many-tailed  or  roller  bandage; 


m 
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fimlly,  the  bead  and  sboulders  aiv  fixed  by  towd 
sand-bags. 

Id  the  great  majority*  of  cases  the  supine  p«35tt 
the  ino^^t  satisiacion^  as  weU  as  the  mast  comfort 
is  much  removal  of  booe  and  any  danger  of  pres^ 
well  to  keep  the  patient  opoo  his  face, 

After^treatOMiit*  In  cases  of  prolonged  opei 
considerable  amotmt  of  shock,  and  for  this  reason 


Fia  256.  RtMorAt  or  jun'  IrraAitCDCt-LJuiT  Tvuo 
Mcntaou  IIL  After  one  week  the  growtli  hul  been  em 
easily  fcnoved.    (Elsberg,  Dipc^us  of  the  Sfmai  CarrfL] 

dhrMed  the  proredure  into  two  stages.  This  is,  1 
iieeessar>\  and  the  advantages  of  tRimediate  com] 
great.  I  have  foaml  little  or  no  real  difiSoilty  m  r 
and  a  few  hours  in  a  warm  bed  are  nsually  folloun 
E*am  h  often  <«^-ere*  but  there  is  not  as  a  rule  any  c 
what  free  administtatioo  of  morphia.  The  iiroiin<j 
at  the  end  of  a  week,  and  will  then  be  found  heal 
cerebro-spinal  duid  is  an  occasiotial  tncon^-enience^ 
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iough  in  some  cases  it  appears  to  prolong  the  vomiting  which  follows 
^sthesia ;  it  may  be  controlled  to  some  extent  by  keeping  the  head  low 

raising  the  foot  of  the  bed,  and  it  may  call  for  dressing  at  an  earlier 
t  than  would  otherwise  be  required;  vomiting  due  to  this  cause 
ig-  probably  best  relieved  by  bromide  of  potassium.  Details  of  nurs- 
will  be  governed  by  the  general  conditions  as  regards  paralysis,  bed- 
's, and  affections  of  the  bladder  and  rectum,  while  in  some  cases 
nonary  complications,  hyperpyrexia,  and  the  like,  may  have  to  be 
It  with;  but,  apart  from  troubles  which  are  common  to  other  cases 
paraplegia,  and  are  the  result  of  the  disease  rather  than  of  the  oper- 
n,  there  is  no  essential  difficulty  in  the  after-treatment. 
The  surgical  results  are  generally  excellent,  and  wound  healing  is, 
I  rule,  rapid  and  firm,  the  only  serious  difficulties  being  those  which 
r  result  from  tuberculous  infection.  In  all  ordinary  cases  confine- 
it  to  bed  for  about  a  month  will  suffice,  and  at  the  end  of  that  time 

back  will  be  sufficiently  strong  for  the  patient  to  sit  or  stand  up; 

in  tuberculous  disease  special  supports  may  be  required,  and  in  all 
js  the  therapeutics  of  paralysis  or  of  secondary  deformities,  such  as 
DCS  equinus,  must  be  carefully  attended  to. 


MORTALITY  AND  DANGERS 

The  accompanying  analysis  of  120  laminectomies  performed  by  Els- 
r  and  published  in  his  book  on  Diseases  of  the  Spinal  Cord  and  its 
nbranes  gives  one  a  view  of  what  may  be  expected  when  doing  this 
-ation  for  all  conditions. 

Before  undertaking  the  operation  of  laminectomy  one  should  have 
•Qughly  familiarized  himself  with  the  surgical  anatomy  of  the  region 
I  careful  study  of  dissections.  The  condition  for  which  the  operation 
one  modifies  the  mortality,  but  beyond  this  the  operative  risk  varies 
irsely  with  the  experience  of  the  surgeon. 

The  upper  cervical  region  because  of  its  proximity  to  the  medulla 
origin  of  the  phrenic  nerve  from  the  fourth  cervical  segment  is 
e  dangerous  than  the  lower  segments.  Respiratory  embarrassment 
r  suddenly  occur,  in  which  case  intratracheal  insufflation  of  air  and 
gen  or  other  methods  of  artificial  respiration  should  be  resorted  to. 
:  laminae  of  this  region  because  of  the  small  bodies  furnish  some 
3ort  to  the  spinal  column  and  as  few  of  them  as  possible  should  be 
oved. 

There  are  certain  special  difficulties  and  dangers  which  demand  some- 
it  further  consideration. 
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Table  of  Results  ix  120  Laminec 
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2 
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17 

13 

Division  of  anterolateral  tracts   . 

1 
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I 

I 

no 

23 

57 

Shock  IS  often  severe,  and  is  due  mainly  to  th 
operation  and  to  hcemorrhage.  It  is  therefore  best 
ity  with  the  techntqne,  the  use  of  thoroughly  suitab 
ments  and  especially  of  effective  hone-cutting  inst 
arrest  of  bleeding,  and  care  in  the  warming  of  the 
in  protection  of  the  body  temperature  by  wrappin 
division  of  the  operation  into  two  stages  offers  muc 

*  Table  copied   from  Klsherg,  C  A,:  Diseases  of  tl 
Membranes.     Philadelphia:  Saunders,  1916. 
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)perations  upon  the  skull.  In  cases  of  injury  such  division  will  rarely 
contemplated,  as  the  conditions  are  comparatively  simple,  the  locali- 
lon  is  easy,  the  treatment  of  the  bony  lesion  is  usually  the  sole  con- 
jration,  and  the  only  hope  of  success  lies  in  the  relief  of  the  lesion 
he  earliest  possible  date.  In  the  case  of  tumours  also,  the  operation, 
livided  into  two  stages,  would  be  interrupted  before  the  incision  of 
theca,  but  this  incision  and  the  enucleation  of  a  growth  seldom  take 

great  length  of  time  or  cause  any  serious  haemorrhage  or  shock.  In 
erculous  cases  with  extensive  abscesses  the  difficulties  and  delays  may 
great,  but  unfortunately  these  cases  are  ill  suited  to  a  two-stage 
ration  which  increases  the  already  grave  risk  of  infecting  the  wound 
h  tuberculosis.  For  these  reasons  I  have  never  thought  it  wise  to 
ide  the  operation.  One  of  the  two  cases  which  died  from  shock  was 
t  of  a  child  in  which  the  removal  of  the  laminae  revealed  the  fact  that 
bodied  of  the  vertebrae  were  totally  destroyed,  so  that  all  the  sup- 
t  of  the  spine  was  withdrawn,  and  in  the  other  a  large  abscess  pene- 
ed  to  the  pleura,  neither  of  which  are  conditions  likely  to  have  given 
:er  results  had  the  operation  been  thus  divided. 
As  a  rule,  even  severe  shock  after  laminectomy  passes  away  readily 
m  the  patient  is  returned  to  a  warm  bed.  The  usual  stimulants  may 
jiven  by  the  mouth  or  by  hypodermic  or  intravenous  injections,  and 
•e  is  no  difficulty,  such  as  is  met  with  in  abdominal  operations,  in 
ing  food  and  stimulants  by  the  mouth.  On  the  other  hand,  it  is 
isable  not  to  give  rectal  injections  if  they  can  be  avoided,  as  the 
um  is  often  incapable  of  retaining  them,  while  there  is  considerable 
:  of  soiling  the  dressings  and  it  is  advisable  to  disturb  the  patient  as 
e  as  possible. 
The  ancBSthesia  presents  very  considerable  difficulties,  and  in  sev- 

reported  cases  death  has  resulted  from  the  anaesthetic.  This  ques- 
1  has,  however,  already  been  fully  dealt  with,  and  it  is  only  necessary 
eiterate  the  importance  of  providing  for  the  free  use  of  such  muscles 
espiration  as  can  act,  and,  in  operations  upon  the  upper  spine,  guard- 
against  the  entrance  of  fluid  into  the  respiratory  passages. 
Hcemorrhage  is  very  free  at  the  time  of  incising  the  muscles  of  the 
k,  and  is  naturally  the  most  prominent  danger  at  the  moment  of  oper- 
n.     The  best  safeguard  is  to  make  the  incisions  into  muscle  freely 

quickly,  and  then  to  plug  the  wound  with  hot  wet  packs,  allowing 
iiort  time  for  pressure  to  effect  arrest.  If  this  be  done  it  will  be 
nd  that  after  a  very  few  minutes  only  one  or  two  bleeding  points 
lain,  and  that  these  can  readily  be  secured.  Flap  operations  and 
hods  which  involve  any  transverse  section  of  the  muscles  of  the 
k  are  obviously  more  liable  to  be  associated  with  serious  bleeding, 


I 
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for  7;hich  reason  the  long  straight  indsion  of  all 
much  the  safest,  Chipauh  has  collected  three  cas 
haemorrhage  from  the  vertebral  artery,  but  such  n 
dicate  a  want  of  precision  in  anatomical  knowledge, 
approaches  the  transverse  processes  of  the  cervical 
ought  to  be  tied.  Secondary  h.Tmorrhage  appears  t 
the  position  of  the  wound  causes  so  much  local  pn 
probably  have  no  fear  of  continued  oozing. 

Scepsis  has  seldom  given  trouble,  and  the  measur 
found  most  effective  in  its  prevention  have  been 
Von  Bergmann  advises  stitching  oiled  silk  to  the 
wound,  followed  by  re^sterilization  of  the  hands 
with  the  operation,  but  gauze  is  probably  quite  as  ei 
more  efficient  in  arresting  hrcmDrrhage. 

Escape  of  ccrcbrO'Spinal  fJuid  has  in  the  past  1 
special  danger  of  the  operation,  but  does  not  ap 
actually  fatal  in  any  case  either  of  operation  or  c 
to  the  meninges.  If  troublesome  at  the  time  of  c 
controlled  by  ]o\vering  the  patient's  head,  but  the  i 
ciently  profuse  to  cause  any  inconvenience.  It  is  usuj 
by  suture  of  the  dura  mater,  and  it  is  quite  unusual 
ciable  amount  of  discharge  on  the  dressings.  But  ; 
come  soaked,  they  should  be  changed  as  often  as 
clean  and  dry  and  the  wound  painted  with  iodine. 

Injury  fa  the  contents  of  the  irrtebral  canal  must 
carefully  guarded  against,  and  extreme  care  and  gent 
in  removing  the  laminae  and  in  handling  the  cord,  ] 
there  is  a  considerable  interval  between  the  arches 
space  being  occupied  only  by  a  little  lax  tissue  with 
here  easy  to  introduce  the  ends  of  bone- forceps  int 
cut  freely-  In  the  case  of  intra-meningeal  tumours 
erally  abundance  of  room,  but  the  perimeningeal 
slightly  lessened  and  its  connective  tissue  is  often  i 
and  less  obviously  fatty.  In  tuberculous  cases  with  i 
there  is  also  a  wide  space,  and  the  tuberculous  mate 
the  space  serves  to  protect  the  theca  during  the  m; 
exposure.  Similar  conditions  will  also  be  met  with  ii 
meningeal  tumours. 

It  is  thus  in  the  case  of  injury  and  of  some  tube 
marked  kyphosis  that  the  greatest  difficulty  is  met  w 
lumen  of  the  vertebral  canal  may  be  greatly  restnci 
care  is  required  in  removing  the  laminoe*    The  safesi 
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first  opening  not  through  the  most  depressed  lamina,  but  through 
prominent  one  beneath  it,  so  that  the  exact  position  can  be  more 
rly  seen  and  the  available  space  estimated.     In  the  subsequent  sec- 

of  the  compressing  lamina  the  saw  is  used  with  great  care  and 
ied  only  partially  through  the  bone,  after  which  the  bone-forceps 
applied  vertically,  no  attempt  being  made  to  insinuate  one  point 
iath  the  bony  arch. 

[t  is  obviously  very  necessary  not  only  to  avoid  injury  in  removing 
t  but  to  guard  against  pressing  on  the  theca  with  swabs,  and  assist- 

must  be  warned  and  most  carefully  watched  to  prevent  any  rough 
of  sponges,  to  which  they  are  the  more  prone  as  in  the  early  stages 
he  operation  firm  pressure  has  been  a  necessity.  It  is  also  essential 
se  the  utmost  gentleness  in  raising  the  theca  to  attack  its  anterior 
ct. 

Jnterruption  of  the  continuity  of  the  spine  is  also  a  real  danger  in 
s  of  severe  injury  and  in  advanced  tuberculous  disease  or  malignant 
vths  of  the  bodies  of  the  vertebrae.     In  such  cases  the  bodies  may 

0  completely  destroyed  that  on  removal  of  the  laminae  there  is  no 
ciently  firm  tissue  left  to  maintain  the  integrity  of  the  column, 
there  is  the  greatest  danger  that  the  cord  will  be  crushed  in  moving 
patient,  or  that  the  back  will  not  again  be  fit  to  carry  the  body 
^ht.  In  traumatic  cases  and  in  malignant  disease  such  a  result 
Id  be  of  little  importance,  as  life  could  not  be  prolonged  under  any 
imstances,  but  in  tuberculous  disease  it  may  aggravate  the  pre- 
ting  trouble.     It  is  therefore  advisable,  in  cases  of  Pott's  curvature 

1  marked  deformity,  to  ascertain  by  radiography  whether  the  bodies 
he  vertebrae  are  still  sufficiently  well  defined  to  be  reasonably  likely 
laintain  their  continuity.  If  ankylosis  of  the  laminae  is  found,  the 
ation  should  be  discontinued,  because  after  their  removal  one  may 

the  spine  absolutely  flaccid  and  unable  to  bear  the  weight  of  the 


Tuherculoxis  infection  of  the  ivound  or  cicatrix  is  best  avoided  by 
thorough  removal  of  the  disease  at  the  time  of  operation,  but  will 
lably  always  constitute  a  serious  difficulty  in  this  as  in  other  opera- 
5  for  tuberculous  bone  disease.  The  danger  is  probably  increased 
Irainage,  which  should  therefore  be  avoided  whenever  possible,  but 
/acuation  of  an  abscess  cavity  can  be  effected  by  some  route  other 

the  spinal  canal  such  a  *  safety-valve '  should  certainly  be  provided. 

danger  of  tuberculous  invasion  of  the  scar  may  also  be  diminished 
he  use  of  a  slight  flap  in  cutting  the  superficial  structures,  and  this 
the  advantage  of  leaving  intact  the  frequently  damaged  skin  over 
angle  of  curvature.     The  flap  is  taken  in  a  gentle  curve  round  the 
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prominent  angle,  leaving  and  returning  to  the  i 
through  superficial  structures  only,  and  after  it  h 
muscles  are  divided  by  the  usual  vertical  incisions. 
IVeakening  of  the  back  so  that  it  is  permaneni 
the  weight  of  the  head  or  body  has  been  occasion 
probably  best  avoided  by  keeping  all  muscular  incis 
tudinal  and  by  closely  suturing  the  muscles  togeth 
operation.  If  this  be  done  a  very  firm  scar  is  sec 
has  never  seen  any  inconvenience  result  from  w< 
patients  are  able  afterwards  to  carry  on  laboriou 
inconvenience.  In  tuberculous  cases  it  is,  of  cour: 
the  bone  disease  after  operation,  and,  as  in  all  c 
caries,  the  resuHs  may  be  unsatisfactory:  in  traur 
advisable  to  support  the  spine  for  about  two  mon 
but  in  the  case  of  tumuurs  and  of  operation  upon  ol 
support  is  required,  and  the  back  is  quite  strong  er 
to  sit  and  stand  up  after  three  or  four  weeks,  w 
shortest  time  at  which  his  paraplegia  would  permit  F 
ing  broadly^  the  resuhs  as  regards  the  strength  of  t 
factory  that  it  is  rarely  if  ever  necessary  to  ad 
operation  or  to  secure  the  laminae  by  wire  sutures. 
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CHAPTER  I 
CYSTOSCOPY 
y  J.  W.  Thomson  Walker,  M.B.,  CM.  (Edin.),  F.R.C.S.  (Eng.) 

METHODS  OF  CYSTOSCOPY 

There  are  two  methods  of  cystoscopy,  the  direct  and  the  indirect: 

Direct  Cystoscopy.  This  method  has  been  especially  advocated 
r  Kelly,  and  has  been  modified  by  Luys,  Braasch,  and  others. 

Kelly *s  specula  are  plated  metal  cylinders  y/2  inches  long,  and  of  the 
me  diameter  throughout.  There  is  a  funnel-shaped  expansion  at  the 
iter  end  of  the  speculum,  and  a  handle  3  inches  long  is  attached  to  the 
innel.  The  specula  are  made  in  various  sizes  from  5  to  20,  each  num- 
r  representing  the  diameter  in  millimetres.  Each  instrument  has  an 
jturator  which  is  used. during  introduction.  A  dilator  is  used  to  en- 
rge  the  orifice  of  the  urethra  and  an  evacuator  to  remove  the  urine, 
hich  accumulates  in  the  bladder  during  a  prolonged  examination. 
be  evacuator  consists  of  a  rubber  exhausting  bulb  and  14  inches  of 
le  rubber  tubing,  and  at  the  bladder  end  a  small  hollow  perforated 
etal  ball. 

The  lower  bowel  is  emptied,  and  immediately  before  examination 
e  bladder  is  emptied  in  the  sitting  or  standing  position.  General 
laesthesia  is  necessary  in  nervous  individuals.  Local  anaesthesia  is 
►tained  by  cocaine  (i^)  introduced  on  pledgets  of  wool. 

Two  positions  are  used:  (a)  the  elevated  dorsal  and  (6)  the  knee- 
est. 

(a)  The  dorsal  position  is  less  trying  to  the  patient,  but  is  only  of 
rvice  in  thin  patients,  and  the  atmospheric  expansion  of  the  bladder 

not  so  good.    The  bladder  of  stout  patients  will  rarely  distend  at  all 
this  position.    The  buttocks  are  raised  8  or  12  inches  above  the  table 

^el,  the  speculum  is  introduced,  the  obturator  withdrawn,  and  atmo- 

heric  pressure  distends  the  bladder. 

(b)  In  the  knee-chest  position,  the  patient  kneels  with  the  knees 
ghtly.  separated  close  to  the  end  of  the  table,  and  allows  the  back  to 
rve  well  in  with  the  buttocks  fully  raised.  If  an  anaesthetic  is  required 
e  patient  may  be  held  by  assistants  or  a  sling  apparatus. 

The  speculum  is  introduced,  the  obturator  withdrawn,  and  light 
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projected  into  it  from  a  forehead  mirror.     After 
bladder    is   emptied   by    introducing   a   catheter   ai 
the  patient  to  the  horizontal     Kelly's  method  is  or 
female  subject,  and  the  position  is  an  exhausting  an 

Lnys  has  modified  this  method,  and  uses  it  in 
instrument  consists  of  a  metal  tube  of  lo  cm.  for  ih( 
for  the  male.  On  the  floor  of  the  lube  is  a  fine  tunm 
tul>e  to  which  a  rubljcr  tube  is  attached.  This  leads 
and  prevents  the  accumulation  of  urine  in  the  ?}Ia 
that  closes  the  tube  during  introduction  is  straighi 
for  the  female,  and  angled  in  that  for  the  male.  T 
in  the  Trendelenburg  position  with  local  or  general 

As  a  method  of  examination  direct  cystoscopy  is 
With  the  tube  only  a  small  area  of  liladder  wall  is  s 
ment  must  approach  it  closely  in  order  to  get  a  gc 
at  the  apex  and  the  anterior  wall  are  inaccessible  to  ^ 
the  prismatic  cystoscope,  on  the  other  hand,  an  ex 
played,  and  a  broad  liird's-eye  view  can  Ije  obtains 
of  the  direct,  or  open  method,  is  the  facility  it  affv 
plication  in  cystitis,  for  operations  on  small  papill( 
removal  of  foreign  bodies  from  the  bladder. 

Indirect  Cystoscopy.  The  indirect  method 
monly  in  use.  The  simplest  form  of  cystoscope  coi 
and  lighting  apparatus  combined.  Before  using  tli 
necessary  to  pass  a  catheter  and  distend  the  bladdi 
cystoscope  is  then  introduced,  and  when  the  inspect 
removedt  and  the  catheter  again  passed  to  empty  the 

The  irrigation  cystoscope  consists  of  an  outer  ti 
catheter,  and  carries  the  lighting  apparatus,  a  sn 
lamp,  set  at  an  angle  to  the  shaft  of  the  tube*  A 
of  the  tube  is  a  valve  which  prevents  the  fluid  escapii 

In  the  Ringleb  pattern  of  cystoscope,  the  valve 
shut  by  springs  in  a  compartment  at  the  end  of  the 
disadvantage  of  collecting  pus  and  debris,  and  re< 
cleaning.  In  the  author's  pattern  of  irrigating  c\ 
257 )»  the  outer  catheter  tube  can  Ije  boiled^  and  the 
the  distal  end  acts  by  a  spring  placed  outside  the  h 
is  no  dead  space  for  the  collection  of  septic  malerit 
also  be  used  as  a  turncock.  The  telescope  is  separate 
containing  a  number  of  lenses  and  a  prism  at  the  di* 
by  Zeiss,  and  gives  a  very  sharp  magnified  erect  ima 

The  advantage  of  the  irrigating  cystoscope  is  tl 
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ion  of  the  instrument  is  required,  and  should  it  be  necessary  to 
li  the  bladder  during  the  cystoscopy,  this  can  be  done  by  with- 
ving  the  telescope  without  removing  the  outer  tube  from  the  urethra, 
rhe  cystoscope .  can  be  cleaned  with  ether  soap  and  carbolic  lotion 
in  20)  or  biniodide  of  mercury  solution  (i  in  1,000),  and  care 
lid  be  taken  to  flush  the  catheter  tube  with  the  antiseptic.  If  the 
Lor*s  pattern  is  used,  the  catheter  tube  may  be  boiled  for  two  or 
e  minutes,  taking  care  that  the  lamp  is  well  screwed  on  to  prevent 
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Fig.  257.    Irrigating  Cystoscope  with  the  Author's  Valve. 

jr  getting  between  the  lamp  and  the  metal  contact,  which  causes 
t-circuiting  of  the  electric  current.  The  telescope  is  cleaned  with 
r  soap  and  antiseptic.     It  is  not  boiled. 

rhe  electric  current  may  be  derived  from  an  accumulator,  dry  cell, 
rom  the  main  electric  supply.     For  metal  filament  lamps  small  dry 

(43^  volts)  can  be  obtained;  they  are  small,  light,  and  inexpensive. 

carbon  filament  lamps  a  higher  voltage  is  required,  and  large  ac- 
ulators  or  batteries  are  required.  In  taking  the  current  from  the 
1  a  rheostat  is  required,  and  an  additional  small,  finely  graduated 
»stat  can  be  affixed  to  the  contact  of  the  rheostat. 


METHOD  OF  PERFORMING  INDIRECT  CYSTOSCOPY 

rhere  are  three  essentials  for  a  successful  cystoscopy,  namely,  (i) 
itent  anaesthetic  urethra,  (2)  a  bladder  capable  of  distension,  and 
a  clear  distending  medium. 

[i)  The  Urethra.  The  calibre  of  the  irrigating  cystoscope  is  21 
2  F,  and  the  urethra  must  be  capable  of  taking  this  size  of  instru- 
t.  In  the  male  the  meatus  may  be  too  small  to  admit  the  cystoscope. 
luated  metal  instruments  for  dilatation  of  the  meatus  can  be  ob- 
id,  but  the  ordinary  metal  urethral  instruments  may  be  used.  If 
e  fail  to  dilate  the  meatus  sufficiently,  a  meatotomy  is  performed  by 
ing  the  meatus  downwards.     A  stricture  of  the  urethra  must  be 
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dilated  or  cut  by  internal  urethrotomy  if  necessary.  J 
tate  may  give  rise  to  difficulty  in  passing  the  cystosco 
the  distortion  of  the  prostatic  urethra  it  produces,  or 
General  anaesthesia  is  rarely  required.  It  may  be 
the  bladder  or  urethra  is  intensely  sensitive  or  th 
nervous  or  in  young  unmarried  women.  Local  anaesthe 
should  be  produced  in  the  male  subject,  but  is  unnecej 
female  urethra;  it  is  produced  by  instilling  15  or  20 
novocaine  or  1^  cocaine  solution  or  by  combinatio; 
suprarenin  (tablets  of  alypin,  grain  1/3,  to  2  minin 
suprarenin  borate  solution).  The  fluid  is  introduced 
urethra  by  means  of  a  Guyon  catheter  and  syringe,  oi 
anterior  urethra  with  a  glass  pipette  and  rubber  teat  ar 
into  the  prostatic  portion.  Anaesthesia  of  the  bladder  a 
of  the  urethra  may  also  be  obtained  by  injection  inl 
antipyrin  (grains  25)  and  opium  (tinct.  opii,  minims 
w^arm  water,  half  an  hour  before  the  examination. 

(2)  Distension  of  the  Bladder.     The  normal  bla 
TO  to  12  oz.  comfortably,  and  this  quantity  should  be 
tending  the  bladtier  for  cystoscopy.     Air  and  oxyge 
suggested  as  media  for  distension  oT  the  bladder, 
disadvantages  when  compared  with  a  fluid  medium  anc 
Very  rarely  a  case  is  seen  where  the  bladder  is  filled  wil 
matous  growths,  bleeding  at  the  slightest  touch,  and 
scopy  in  a  fluid  medium  extremely  difficult.     In  such 
of  the  l)ladc]cr  with  air  may  give  a  somewhat  better  v 
Boric  acid  solution  with  an  equal  quantity  of  warn 
steriHzed  water  alone  is  used  for  washing  and  filling  tl 
fluid  should  be  a  little  above  the  body  temperature  an 
duced  slowly. 

A  blackler  syringe  or  an  irrigator  may  be  used.  I 
syringe,  a^  l)y  it  the  quantity  introduced  into  the  bladd 
vesica!  pressure  can  be  accurately  gauged.  The  best 
glass  barrel  and  a  metal  or  asbestos  plunger,  and  ha' 
4  or  8  oz.  \\1ien  :tn  irrigator  is  used  the  glass  nozzle  J 
rubber  tubing  is  inserted  into  the  catheter  portion  o 
and  the  iluid  slowl}  run  in  from  a  head  of  2  or  3  f 
being  carefully  watched  and  controlled  by  grasping  1 
This  is  especially  necessary  when  the  patient  is  under  ge 
Elarlfler  jspasm  may  be  produced  by  too  rapid  and  1 
of  the  fluid,  or  by  tlie  fluid  being  too  cold,  and  these 
avoided.     In  an  inflamed  bladder  the  capacity  is  tempoi 
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the  introduction  of  fluid  may  give  rise  to  spasm,  so  that  only  2  or 
z.  are  retained.     By  care  and  gentleness  it  may  be  possible  to  get 
bladder  to  hold  more  fluid,  but  no  attempt  must  be  made  by  forcing 
fluid  in  to  overcome  the  muscular  contraction. 
Rectal  anaesthesia,  as  given  above,  frequently  assists  in  these  cases, 

occasionally  the  bladder  may  be  soothed  by  washing  it  with  a  solu- 

of  antipyrin  (i  in  20).  A  general  anaesthetic  is  of  advantage 
in  the  bladder  is  very  sensitive,  but  the  bladder  reflex  is  not  abolished 
general  anaesthesia,  and  when  the  bladder  is  filled  to  its  full 
icity  (possibly  only  2  or  3  ot.)  the  breathing  becomes  hurried  and 
)er,  and  if  the  distension  is  forced,  the  fluid  is  ejected  from  the 
Ider.  Where  the  bladder  is  acutely  inflamed  it  is  wise  to  defer  the 
nination  until  the  cystitis  has  subsided. 

( 3 )  A  clear  medium.  Where  the  urine  is  clear  it  should  be  drawn 
and  the  bladder  distended  with  10  oz.  of  warm  boric  solution.  When 
d  is  mixed  with  the  urine  washing  may  be  necessary.  The  bladder 
lied  repeatedly  with  boric  solution,  and  this  is  allowed  to  flow  out. 

fluid  may  quickly  clear,  and  when  the  colour  has  completely  gone 
n  the  washing,  tested  by  examining  it  against  the  light  in  a  clear 
s,  the  bladder  is  filled  and  the  cystoscopy  commenced. 
A  urine  the  colour  of  burgundy  may  quickly  clear.     If  it  does  not, 

especially  if  after  partly  clearing  the  fluid  again  becomes  stained, 
eak  solution  of  nitrate  of  silver  (i  in  10,000  to  i  in  8,000)  should 
ried  as  a  wash.  In  persistent  haemorrhage  the  doubleway  catheter 
)lied  with  the  irrigation  cystoscope  and  inserted  inside  the  catheter 
;  in  place  of  the  telescope  should  be  used,  and  a  continuous  stream 
otion  passed  through  the  bladder,  taking  great  care  that  the  inlet 
:  admits  rather  less  than  the  outlet  tube  is  capable  of  discharging, 

thus  avoiding  distension  of  the  bladder.  In  continuous  bleeding 
achm  of  adrenalin  solution  (i  in  1,000)  may  be  injected  through  the 
eter,  and,  after  remaining  in  the  bladder  a  minute,  washed  out. 

most  difficult  form  of  bleeding  to  control  is  a  slight  oozing  from 
alignant  growth  or  a  tuberclous  ulcer,  and  this  is  frequently  pro- 
?d  by  the  attempt  of  the  cystoscopist  to  distend  the  bladder  beyond 
liminished  capacity. 

[n  pyuria  there  may  be  difficulty  in  obtaining  a  clear  medium,  but 
illy  it  is  only  a  matter  of  patience  in  washing  the  bladder.  Occa- 
ally  large  quantities  of  pus  may  be  rapidly  discharged  into  the 
der  from  a  collection  in  the  renal  pelvis  or  churned  up  from  a  diver- 
um,  and  so  render  cystoscopy  difficult. 
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TECHNIQUE  OF  INDIRECT  CYSTOS 

The  cystoscope  is  sterilized  and  placed  in  a  tall 

bolic  lotion  (i  in  40).  The  lighting  apparatus  is  ca 
patient  either  lies  on  a  high  couch  with  a  sand-pillov 
or  sits  in  a  special  chair  with  the  knees  and  hips  fl< 
widely  apart^ — or  he  may  be  placed  in  the  lithott 
urethra  is  anaesthetized  and  sufficient  time  is  given 
to  take  effect. 

The  catheter  portion  of  the  cystoscope  is  dipp< 
passed  gently  along  the  urethra  and  fully  depressed 
as  it  rides  over  the  prostate  at  the  posterior  Up  uf  1 
The  hollow  plug  which  opens  the  valve  of  the  cathete 
and  the  bladder  emptied.  If  necessary  the  bladde 
manner  already  described  and  the  medium  tested 
holding  it  to  the  light*  When  the  returning  fluid  is 
bladder  is  carefully  filled  with  lO  or  12  oz.  of  fluid, 
now  removed,  the  telescope  inserted,  and  the  elect  1 
into  its  groove*  The  light  is  now  switched  on  and  1 
menced. 

Cystoscopic  appearances  of  the  normal  btad 
of  the  liladder  should  be  systematically  examined, 
turned  directly  downwards,  and  the  direction  will  b< 
the  position  of  the  small  metal  knob  on  the  rim  oi 
the  telescope.  The  trigone  comes  into  view.  The 
of  this  part  is  darker  in  colour  and  coarser  in  textt 
the  bladder  The  blood-vessels  are  much  more  mime 
and  they  spread  out  fan  wise  from  the  urethra.  Tl 
bar  of  Mercier  will  usually  be  seen  as  a  transverst 
only  be  marked  by  the  di  fife  re  nee  in  colour  between 
and  the  lighter  surrounding  mucous  membrane. 

Following  this  ridge  outwards,  first  on  one  sid 
other ^  it  will  be  found  to  rise  and  become  more  pre 
lost  on  the  bladder  wall.    On  the  prominent  part  of 
red  slit»  the  ureteric  orifice,  and  this  will  come  it 
window  is  turned  one-eighth  of  a  circle  to  one  or  ot 

From  the  ureteric  orifice  or  from  its  immediat 
comparatively  large  blood-vessel  passes  out  and  splits 
or  there  are  two  vessels  issuing  from  the  ureter  wl 
and  backwards.  These  vessels  may  serve  as  a  guide 
it  is  difficult  to  find.  A  method  of  finding  the  ure 
may  be  useful  to  the  beginner  is  chromocystoscopy. 
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^         PLATE  III 

CV^KCOFIC  ApFEARANC 

[aQfinal  appearance  H  the  aeck  of  thenadder  and  Hf  the  orltlc  of 
ete^" 

Ca^kn  Impacted  at  ^^^outh  of  the  right  ^ 

PouttSi^kuiL^^^Vn  a  case  of  subacute  py! 

Dilated  orifice~in  a  cast  of  old  calculous  pyonephrosis. 

Marked  hyper^nia  at  the  mouth  of  the  ureter  in  a  cas6  of  pneumococcus 
ion  of 

App 

Shflf  of  blood  in  a  eas^4f  carcinoma  of  tjVkidncy. 

sAt  of  pus  in  a  case  o|  acute  pyelitis. 


coli  bacillus  iniectjiFof  the  ld< 
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i  *i    .  wti.-'.  |e   •-  ^tf  ri-i/t^d  ami  [»larc.l  in  a   •    ';    •    " 
■••    ••    '   .  •• -n  \  I  i*-    j« . ;      '1  he  li^liiji  ;.»  :i}^|»aratu<  i>  •  -^ 
I  .    .  :••  '-  ?.   •:   '•  -  'iji  ^  i'^^'i  c^Mich  with  a  .-anil-p.i'     . 
■  ••     '•     '.    a  ^;  f"  I    «<:..!r  \\i:Ii  tiic  1\PCc>  aiul  h:])^  tV  *• '. 
\.    "   \     >  .1.1  ■-•  r    '••'   n  h^^   l»c   ))la*e(l    in    the   In!:   i   i    ' 
»'..••'.'  I   '.    I'.,    liat'/t'!   n.ul  <UiVicit'm   tiine   i>  vn:     '    " 
'     '.        t  ':   »  t 

I  •    >r'i  I'.  •  '   .  •  .'  i\r  :!!*-thra  and  fully  di-'prc->c'<l  : -:  \ 

a^  it  ruk-  ..-.!  j  •■-:ai^   at  4jx  livxl^^riiX  Iq*  <'J   tlx  •   ' 

ThehoIloA.      .  ...;.. ;..'!>  'h.cHVirt^^^i^c.Thrtt-r  I    - 

and  the  I!..  .••,•••.,1    83bMAna»^r9i9di«oti«3d'.'r    >     ^ 

D'atn'cr   ..'.fc...  •  ■■     .*     ■   i    ,!'i:'    i?;e  I'M-dhrn    fe-tcd     is   ;- 

!.l.  'd.'i   ■•  i.r.     ;••'.!  v..-':   lo  -r  i  j  <.z    of  th;M  -  .nto«  ^'i' 

-.1.  ' -I  :Kc  dm  v'tit.n  \\u\     r.^tjni  ad>  l»  #>u»t"' 

'     v\   :^       /  N.  •     J    >..      "   .I'.'l  r:.ar-iT  Mi  P   .:  v:r  '     ..    ' 

•        *      •  .  '         •■    -r  ihc  urtlliia.      '  'n:  .  ?.  •    *- 
*  •  N\'''l  '•  '      ^    '  f   -rcii  as  a  trar.-ver>«.    rwi^v        .*     * 

■   '      .■  ■'■•    •'■  •     '  r(\'  in  c«>'Hur  iK'twecn  tii-    ■   ..    /' 
■     •   .      •  •    I'.'  -ii^  nicnihrane. 
"•-    •'■'   i-       .*      i»>i^.   lir>t  nTi  otK*   side   a'   !   ■   •   =     " 
'     *  !      '     •    and  I'CConie  more  pr.  jii'riej'r  :i:    '   • 

'i'>   !•■ ■■  \      '      '  'y  'h.    priinnient  jjari  nt  tlic  r-  !^r  >    : 

',    ilir   nretcrie  _      and    this    will   come    inr.     y.ev.    ^  "  " 

■'-w  i>  unn((l  oiie-L-.       ■      ■'  a  eircle  to  one  '^r  other  -^mIi* 
:  r  m   the  nrderic   <  ■■.'    k    -r    from   its   immediate   neiiilil-' i::' 
e-  •";  .i''it,\t'.   ■  ii\e  Moo.,  v.  >  m!  pa^^es  out  and  >i)lits  into  t\o.  I  -.; 
tT  •'    'v  :oi-  two  vesscU   -.-'•■•'^   from  the  ureter  which  iu^>  <  '  ' 
and  ■  ,1.  ..\'.!i'N.     Tlusc  \^  «  c  -  ii^ay  serve  as  a  .q:uide  to  tiic  '-r*'  ■•    ' 
it  is  dM-vT.h   to  find.       \   i",mIi,h!  of  finding  the  ureteric  .  r  i'.'.t-  \ 
may  i>c  u-etnl  to  th.e  hejiinai  i-  chroniocystosccipy,      Tin'^  1-  \v'     ^ 
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uired  by  an  experienced  cystoscopist,  and  only  where  advanced  dis- 
e  of  the  bladder  has  caused  distortion  of  the  bladder  base  and  ob- 
rated  the  natural  features  of  the  trigone.  Thirty  minims  of  a  solu- 
1  (4^)  of  indigo  carmine  are  injected  into  the  muscles  of  the  thigh, 
1  in  about  twenty  minutes  the  urine  issuing  from  the  ureteric  orifice 
leeply  coloured  with  the  blue  dye  and  has  the  appearance  of  puffs  of 
"k  smoke  tailing  off  in  a  blue  streak. 

The  normal  ureter  takes  a  great  variety  of  appearances  which  can 
y  be  learned  by  constant  practice  in  cystoscopy.  On  watching  the 
:ter,  the  ridge  to  its  outer  side  is  seen  to  thicken  and  then  the  part 
the  ridge  oh  each  side  of  the  ureter  becomes  drawn  up  and  rigid, 
e  ureteric  orifice  gapes  and  emits  a  jet  of  fluid.  In  the  normal  state 
5  is  clear  and  is  only  seen  as  a  swirl  of  fluid  at  the  orifice  and  across 

trigone.  The  number  of  ureteric  contractions  varies — usually  a  con- 
ation occurs  once  in  about  8  or  10  seconds,  but  under  the  influence 
the  light,  or  for  other  reasons,  it  may  occur  only  at  intervals  of  i 

2  minutes  or  even  longer  in  quite  healthy  individuals.  Where 
re  is  polyuria  or  some  cause  for  irritation  in  the  ureter  the  contrac- 
n  may  be  rapidly  repeated  with  increased  vigour. 

The  posterior  or  postero-superior  wall,  the  lateral  walls,  and  the 
erior  wall  are  now  examined  in  turn.  The  mucous  membrane  has  a 
lowish  sandy  colour,  and  in  the  normal  state  is  light-reflecting.  In 
!  fully  distended  bladder  a  slight  ridging  may  be  observed  from  the 
)minence  of  muscular  bands,  but  this  is  never  prominent  in  the  normal 
dder.  In  a  partly  distended  bladder  the  mucous  membrane  is  thrown 
o  folds  and  appears  darker  in  colour — occasionally  a  peculiar  honey- 
nb  appearance  is  presented  by  the  mucosa  of  the  partly  distended 
dder.  The  blood-vessels  are  few  in  number  and  appear  at  irregular 
ervals  through  the  mucous  membrane  and  split  up  into  fine  twigs, 
rger  vessels  in  the  deeper  layer  of  the  mucous  membrane  are  fre- 
ently  seen  as  ill-defined  blue  tracts.    At  the  highest  part  of  the  bladder 

air-bubble,  introduced  by  the  catheter,  is  invariably  seen.  It  serves 
mark  the  apex  of  the  bladder. 

In  order  to  see  the  upper  part  of  the  bladder  clearly  the  instrument 
pushed  in  and  the  eyepiece  depressed.  The  parts  of  the  bladder  which 
»  most  difficult  to  examine  are  the  upper  part  of  the  posterior  wall 
i  the  anterior  wall,  the  latter  appearing  perspective  as  it  rises  almost 
•tically  from  the  urethral  orifice.  Pulsation  may  be  observed  in  the 
eral  walls  or  base,  and  is  especially  evident  where  a  tumour  is  present 
the  interior  of  the  bladder.  It  is  due  to  the  close  proximity  of  the 
ernal  iliac  artery.  Vermicular  waves  may  be  seen  sweeping  across 
i  postero-superior  wall,  and  are  due  to  peristaltic  movements  of  small 
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intestine  in  the  rectovesical  pouch  in  the  male  or  a 
the  female. 


CYSTOSCOPY  IN  ITS  RELATION  TO  OPERATI 

Foreign  bodies  and  calculi  in  the  bladder  are  rea 
of  the  cystoscope*  A  very  large  calculus,  although  it 
on  the  point  of  the  cystoscope,  may  be  difficult  to  ^ 
its  close  proximity  to  the  window,  or  because  the  poir 
gets  wedged  between  the  calculus  and  the  wall  of  t\ 
window  looking  towards  the  bladder  walL  Calculi  h 
tate  which  are  inaccessible  to  the  bladder  sound  are 
cystoscope,  A  calculus  lying  in  a  sacculus  and  one  f 
orifice  of  the  ureter  can  be  .seen.  A  diverticulum  \ 
orifice  may,  however,  conceal  a  large  calculus  withi 
observed  on  cystoscopy.  The  diagnosis  of  vesical  ca 
the  cystoscope  is  more  accurate  than  by  any  other  r 
shadow  in  the  bladder  area  may  be  thrown  by  a  ca 
end  of  the  ureter,  in  the  bladder,  or  in  a  diverticulum 
cystoscopy  will  readily  discriminate. 

The  choice  of  operation  in  calculus  of  the  IJa* 
cystoscopy.  In  expert  hands  litholapaxy  is  the  o] 
Where  an  intravesical  projection  of  the  prostate  is  fo 
scope,  even  where  the  prostate  is  only  moderately 
from  the  rectum,  litholapaxy  will  be  replaced  by 
removal  of  the  calculus  ihrout^^h  the  suprapubic  woui 
congenital  sacculus  or  a  sacculated  bladder  is  discos 
scope,  suprapubic  lithotomy  should  replace  litholapj 
of  the  bladder  by  the  cystoscope  after  litholapaxy  en 
ments  are  left  behind. 

Papilloma  or  villous  tumour  of  the  bladder  forn 
scopic  picture.  The  tumours  most  frequently  reseii 
bath  sponge,  but  when  the  villi  of  which  they  are 
they  have  the  appearance  of  a  mass  of  seaweed.  ( 
the  villi  are  flat  and  resemble  closely  massed  lea 
rounded  knob-like  ends.  Fine  vessels  can  be  traced  ii 
mata  may  be  pedunculated  or  have  a  very  short  na 
may  be  sessile.  The  presence  of  a  long  pedicle  can 
by  noting  marked  changes  in  the  position  of  the  grc 
examinations.  A  thick  fleshy  pedicle  is  sometime 
compatible  with  a  simple  type  of  papilloma.  In  al 
papilloma  a  carefully  constructed  chart  of  the  tumou 
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•ore  operation,  so  that  no  single  tumour  is  overlooked  at  the  oper- 
on. 

Malignant  growths  are  found  in  a  number  of  different  forms.  Ex- 
lination  of  the  growth  with  the  cystoscope  will  give  an  idea  of  its 
iition  and  extent,  and  show  whether  it  is  suitable  for  operative  treat- 
nt.     In  gauging  the  extent  of  the  growth  by  cystoscopy  it  should 

remembered  that  only  the  intra-vesical  and  surface  spread  can  be 
imated.  The  intramural  growth  in  the  muscular  layer  is  usually 
ire  extensive  than  appears  on  the  mucous  surface,  and  can  only  be 
urately  estimated  by  the  finger  after  suprapubic  cystotomy.  The 
ra-vesical  spread,  if  the  growth  has  passed  through  the  bladder  wall, 
mot  be  gauged  by  the  cystoscope  and  is  only  revealed  by  an  operation. 

CYSTOSCOPY  IN  DISEASES  OF  THE  KIDNEY 

Examination  of  the  ureteric  orifices.  Inspection  of  the  orifices 
the  ureters  is  made  with  the  object,  firstly,  of  localizing  disease  to 
J  kidney  and  if  possible  making  a  diagnosis  of  the  nature  of  the  dis- 
e,  and,  secondly,  of  judging  as  to  the  health  of  the  second  kidney 
en  nephrectomy  is  proposed. 
There  is  no  efflux  and  no  contraction  of  the  ureteral  orifice  when 

kidney  is  congenitally  absent  or  has  been  removed,  or  when  there 
I  ureteric  fistula  and  the  ureter  has  been  completely  severed,  or  when 
re  is  complete  obstruction  of  the  ureter.  When  there  is  a  ureteric 
ula  and  the  duct  is  not  completely  cut  across,  contractions  but  no 
ux  are  observed  at  the  ureteric  orifice.  In  complete  blockage  of  the 
ter  high  up,  as  in  closed  hydronephrosis,  a  feeble  contraction  may 
observed  at  the  ureteric  orifice  at  long  intervals.  The  efflux  is  more 
)ious  where  polyuria  is  in  progress,  and  in  such  cases  the  increased 
ume  can  be  distinguished  at  the  ureteric  orifice.  Ureteric  contrac- 
ts occur  also  with  greater  frequency.  Such  polyuria  may  result  from 
retics  or  it  is  observed  in  such  surgical  diseases  c.3  early  tuberculosis, 
ranced  interstitial  nephritis  from  long-continued  obstruction  (stric- 
e.  enlarged  prostate),  and  occasionally  in  calculus.  The  presence  of  an 
tant  such  as  a  calculus  in  the  ureter  or  of  acute  or  subacute  inflamma- 
1  of  the  renal  pelvis  or  ureter  (as  in  bacillus  coli  or  other  infections) 
ises  an  increased  frequency  of  contraction  of  the  ureter,  and  each 
itraction  is  more  vigorous.  In  some  cases  of  acute  ureteritis  each 
[traction  seen  at  the  ureteric  orifice  amounts  to  a  spasm. 
A  trace  of  pus  in  the  urine,  sufficient  to  produce  slightly  cloudy 
ne  in  a  test  tube,  cannot  be  distinguished  at  the  ureteric  orifice  un- 
i  there  are  solid  flakes  in  the  urine.  A  decidedly  cloudy  urine  con- 
ling  pus  and  debris  momentarily  clouds  the  cystoscopic  view  as  it 
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shoots  from  the  ureter,  and  then  the  medium  clears 
diffuses.  A  urine  which  shows  a  distinct  murky 
meatus  will  appear  much  more  opaque  when  collei 
In  advanced  suppuration  of  the  kidney,  where  only 
urine  is  secreted,  a  worm  of  semi-solid  waxy-Iool 
issue  from  the  ureter,  rcjll  down  the  side  of  the  urei« 
off,  to  Ije  succeeded  after  an  interval  by  another  pip 

Blood  in  the  urine  can  be  detected  at  the  uretei 
urine   is  tinged   with  colour,  and  is  very  evident 
hcTniatnria  is  in  prog^ress.     In  severe  haemorrhage 
served  projecting   from  the  ureter  as  a  dark  brow 
mass,  which  may  project  and  recede  at  each  uretei 
allow  a  trickle  of  bright  red  blood  to  pass  alongside. 

The  absence  of  the  ureteric  orifice  indicates  tha 
sent  on  that  side.  A  ureteric  orifice  and  a  ureter 
inches  may,  however,  be  present  when  the  correspoi 
sent  or  completely  atrophic.  A  double  ureteric  o 
presence  of  a  double  ureter.  The  orifices  are  usi 
alongside  each  other  in  a  broad  ureteric  ridge. 

In  infections  of  the  kidney  and  pelvis  the  un 
evidence  of  the  inflammation.  This  varies  very  grea 
severity  and  duration  of  the  infection.  In  slight  i 
only  a  little  thickening  and  elongation  of  the  lips;  in 
there  is  a  halo  of  cystitis  around  the  ureteric  orific 
thickened  and  puffy  in  appearance.  In  some  cases  t 
ureteric  orifice  is  bright  scarlet  and  the  ureteric  ric 
and  thrown  into  innumerable  folds  and  ridges  of 
membrane,  while  the  orifice  is  buried  among  the  fob 
inflammation  affecting  the  ureter,  the  orifice  is  opei 
and  contractions  are  absent  or  fail  to  close  it  compi 

In  tuberculosis  of  the  kidney  a  great  variety  of  i 
observed.  There  may  be  slight  thickening  and  eloi 
deposit  of  yellow  tubercles  on  the  lips  or  around  the 
tion  of  the  lips  which  later  spreads  round  the  orif 
CEdema  around  the  orifice  forming  a  ring,  or  mass  c 
the  orifice  is  buried,  is  sometimes  present.  In  the  lai 
tuberculosis  of  the  kidney  and  ureter  the  orifice  is 
and  backwards,  and  appears  as  a  tunnel-like  open: 
muscular  ridge  of  this  branch  of  the  trigone  is  seen 
ureter  in  such  cases  is  thick,  hard,  and  contracted 
ureter  the  appearances  may  be  those  of  infection  aln 

After  an  attack  of  renal  colic,  a  splash  of  hiemt 
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ved  at  the  orifice.  Large  masses  of  oedematous  mucous  membrane 
ly  surround  the  orifice  in  some  cases  of  ureteric  calculus.  A  calculus 
ly  project  from  the  orifice  as  a  white  or  brown  mass,  or  when  the 
•face  is  crystalline  it  scintillates  in  the  electric  light. 

Catheterization  of  the  ureter.  This  method  has  completely  super- 
led  intra-vesical  separation  of  the  urines. 

A  special  catheterizing  cystoscope  is  required.  This  is  similar  to  the 
[gating  cystoscope  with  the  addition  of  a  tunnel  along  the  upper 
■face  of  the  shaft  (see  Fig.  258).  The  tunnel  opens  at  the  ocular  end 
a  tube  provided  with  a  small  hole  through  which  the  catheter  passes^ 
1  there  is  a  stopcock  to  prevent  the  escape  of  fluid  when  the  catheter 


Fig.  258.  Catheterizing  Cystoscope  and  Ureteral  Bougies.  The  ureteral 
heters  may  either  have  a  blunt  end  or  they  may  be  probe-pointed;  they  are 
iduated  and  marked  by  alternate  dark  and  light  segments. 


not  in  position.  At  the  distal  end  of  the  cystoscope  the  tunnel  opens 
;t  short  of  the  prism  window,  and  there  is  a  small  elevator  raised  by 
crew  at  the  ocular  end.  A  double  or  a  single  tunnel  may  be  provided. 
e  double  tunnel  makes  a  larger  instrument  which  is  more  difficult 
pass.  The  patient  is  prepared  as  for  cystoscopy,  the  catheterizing 
;toscope  is  introduced,  and  the  telescope  placed  in  position.  The 
iteric  catheter,  carefully  rendered  aseptic,  is  placed  on  a  sterilized 
vel,  lubricated  with  glycerine,  and  passed  along  the  tunnel  of  the 
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cystoscope.     The  telescope  must  be  in  place  when  th 
through  the  cystoscope,  as  it  forms  the  floor  of  the  ( 

The  window  of  the  cystoscope  is  now  turned  d 
inter-ureteric  bar  comes  into  view ;  foUow^ing  this  o 
the  cystoscope  in  its  axis,  the  opening  of  the  urete 
The  ocular  end  of  the  cystoscope  is  now^  raised  and 
side   opposite   to   the   ureter    which   is   to   be   catt 
mancjeuvre  the  window  of  the  instrument  approaches 
orifice.     The  point  of  the  catheter  is  now  pushed  ii 
view^  of  the  w-indow.     Its  axis  is  still,  however,  to 
shaft  of  the  cystoscope  to  permit  of  it  engaging  in 
A  touch  of  the  screw  at  the  base  of  the  cystoscope 
vator  at  the  distal  end  of  the  tunnel,  and  the  point  t 
away  from  the  cystoscope  and  is  easily  slipped  into 
Care  should  lie  taken  not  to  raise  the  elevator  too 
does  not  rim  so  easily  when  it  is  erect.     The  use 
reserved  for  the  final  stage,  the  preliminary  mano 
with  the  w^ole  cystoscope. 

When  the  point  of  the  catheter  has  entered  the 
seen  raising  up  the  mucous  membrane  of  the  intra n^ 
ureten    The  cystoscope  is  held  firmly  in  position  and 
gently  on.     When  the  point  is  fairly  in  the  ureter, 
shouhl  be  lowered  and  the  catheter  runs  more  easily 
marked  in  different  colours  each  }^  inch,  and  there 
at  6  inches,  a  double  red  ring  at   12  inches,  and 
18  inches.     It  is  thus  possible  to  tell  exactly  in  wha 
the  point  of  the  catheter  lies,  and  where  it  meets  a^ 
point  lies  a  little  above  the  line  of  the  pelvis  wh< 
disappears  and  has  entered  the  pelvis  when  the  Jj-in 
the  ureteric  orifice. 

If  it  is  intended  to  catheterize  !x}th  ureters  a  i 
cystoscope  may  be  used,  or  the  single  catheter  cysto 
drawn  leaving  the  catheter  in  position,  re-loaded, 
I  use  a  single  barrel  catheter  cystoscope,  as  it  is  s 
catheterize  both  ureters  simultaneously,  and  the  s 
ment  is  of  smaller  calibre,  and  therefore  more  easil 
male. 

The  difficulties  of  ca the teri zing  the  ureters  are,  fii 
scopy,  and  none  but  a  skilled  cystoscopist  should  a 
procedure.  An  enlarged  prostate  may  render  cat 
ureters  impracticable,  and  a  tuberculous  prostate  ma 
interfering  with  the  freedom  of  movement  of  the 
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titis  is  present  the  bladder  may  not  tolerate  sufficient  distension,  but 
those  practised  in  the  operation  two  or  three  ounces  capacity  will 
fice.     There  may  be  difficulty  in  reaching  a  ureter  which  opens  in 

back  of  a  ridge  or  of  finding  the  opening  in  an  ulcerated  area.  The 
teric  orifice  may  be  too  rigid  or  it  may  be  naturally  too  small  to 
nit  even  a  fine-pointed  catheter.  The  catheter  may  be  arrested  an 
h  or  1^/2  inches  from  the  orifice  in  a  healthy  ureter;  this  may  be  due 
:ontraction  of  the  levator  ani  muscle,  or  to  an  over-distended  bladder. 

Examination  of  the  urines  of  the  two  kidneys  obtained  by 
heterization  of  the  ureters.^    This  has  two  chief  applications : — 

(a)  Where  disease  of  the  kidney  is  known  to  be  present  and  there 
no  symptoms  pointing  to  one  kidney,  and  inspection  of  the  ureteric 

fices  does  not  give  definite  information.    Examination  of  the  urine  of 
h  kidney  microscopically,  chemically,  and  bacteriologically  will  give 
desired  information. 

(b)  Where  nephrectomy  is  proposed,  examination  of  the  unblended 
le  of  the  second  kidney  gives  information  in  regard  to  the  presence 
a  second  kidney,  the  presence  or  absence  of  disease  in  the  kidney,  and 

functional  power  of  the  organ. 
The  procedure  is  as  follows: — 

A  general  anaesthetic  is  unnecessary,  unless  the  patient  is  nervous 
the  bladder  intensely  sensitive.  Half  an  hour  before  the  examina- 
1  a  large  draught  of  Contrexeville  water  is  given. 
The  bladder  is  very  carefully  washed  and  catheterization  of  the 
ter  of  the  apparently  healthy  kidney  is  performed.  The  catheter  is 
sed  into  the  renal  pelvis,  a  blunt-nosed  catheter  being  used  if  it  will 
s.  The  cystoscope  is  withdrawn,  leaving  the  catheter  in  position, 
jrethral  catheter  is  passed  and  the  bladder  emptied  and  this  catheter 
I  in.  The  ureteric  catheter  is  fixed  to  the  thigh  of  the  side  to  which 
lelongs  by  means  of  a  strip  of  adhesive  plaster.  Between  the  thighs 
terilized  bottle  labelled  *  right '  and  another  labelled  Meft '  are  placed, 

neck  of  each  being  covered  with  several  layers  of  sterilized  gauze, 
1  through  this  the  catheters  are  drawn.  The  knees  may  be  held 
ether  by  pinning  a  broadly  folded  towed  round  them.  The  patient  is 
ie  as  comfortable  as  possible. 

One  of  the  following  tests  for  the  renal  function  is  now  used, 
(i)  Phloridzin  test.  A  subcutaneous  injection  of  s  milligrammes 
phloridzin  is  given.  Sugar  is  detected  in  the  urine  in  a  normal  kidney 
from  fifteen  to  twenty  minutes,  and  continues  for  two  to  two  and  a 
f  hours.  An  injection  of  5  milligrammes  of  phloridzin  will  normally 
duce  from  i  to  2  grammes  of  glucose. 

*  Thomson  Walker,  The  Renal  Function  in  Urinary  Surgery,  1908. 
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In  healthy  individuals  the  elimination  of  glucose  by  the  two  kidneys 
IS  equal  and  parallel.  Where  disease  of  the  kidney  is  present  the  ap- 
pearance of  glucose  is  delayed  and  the  amount  produced  bj^  this  organ 
diminished.  Glucose  is  completely  absent  if  there  is  advanced  disease 
of  the  kidney.  For  this  test  the  catheter  is  retained  for  two  or  two  and 
a  half  hours,  the  urine  is  tested  for  sugar  several  times  in  the  first  three- 
quarters  of  an  hour  to  ascertain  when  the  elimination  commences,  and  at 
the  end  of  two  hours  to  see  if  the  elimination  has  ceased.  The  total 
quantity  of  glucose  in  the  urine  is  estimated.  The  functional  power 
of  the  kidney  is  judged  by  the  presence  or  absence  of  delay  in  com- 
mencement of  elimination  and  the  total  quantity  of  sugar  eliminated. 

(2)  The  phenol-sulphone-phthalein  test.  This  consists  in  inject- 
ing a  solution  of  phenol  sulphone  phthalein  hypodermatically  and  obsen- 
ing  the  time  of  appearance  and  the  percentage  eliminated  during  the 
first  three  hours. 

A  diuretic  is  given  half  an  hour  before  commencing  the  test.  One 
cubic  centimetre  of  phenol  sulphone  phthalein  solution  (6  mgr.)  is  in- 
jected hypodermatically.  A  few  drops  of  sodium  hydrate  solution  (2yt) 
are  placed  in  two  test  tubes  and  the  urine  from  the  catheters  allowed  to 
drop  into  thes^.  When  the  drug  commences  to  pass  a  definite  pink 
colour  appears,  and  as  the  quantity  increases  this  darkens  to  a  well- 
marked  magenta. 

The  quantity  of  the  drug  eliminated  is  estimated  by  the  use  of  a 
colorimeter. 

In  normal  cases  the  colouring  material  is  said  to  appear  in  from 
five  to  ten  minutes;  40  to  60;^  of  the  drug  is  excreted  in  the  first  hour, 
20  to  2S^  in  the  second,  and  60  to  85^^  in  the  first  two  hours. 

(3)  The  indigo-carmine  test.  A  tablet  containing  0.16  gramme  of 
indigo  carmine  is  dissolved  in  water  and  injected  hypodermatically.  The 
urine  becomes  tinged  in  ten  or  twelve  minutes,  and  rapidly  becomes 
green  and  then  blue,  the  highest  point  of  excretion  being  reached  halt 
or  three-quarters  of  an  hour  after  injection.  Excretion  continues  in 
small  quantities  for  about  twelve  hours.  About  255^  of  the  drug  is  ex- 
creted by  the  kidneys.  The  quantity  is  usually  roughly  estimated  In 
the  eye,  but  the  percentage  may  be  obtained  by  means  of  a  colorimeter. 
Delay  in  the  appearance  and  a  feeble  staining  of  the  urine  are  signs 
of  disease. 

Examination  of  the  urine  of  the  second  kidney.  The  urine  i> 
collected  for  two  or  two  and  a  half  hours  and  sufficient  quantity  i> 
usually  obtained  during  this  time.  Should  the  flow  from  the  catheter 
cease,  the  lumen  may  be  gently  syringed  with  a  little  warm  boric  lotion, 
injecting  about  half  a  drachm  with  a  ureteric  catheter  syringe.    A  cup 
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hot  tea  or  other  diuretic  may  also  be  given.  If  there  is  pain  from 
e  presence  of  the  catheter  it  will  be  relieved  by  a  hot  fomentation 
iplied  to  the  abdomen.  When  sufficient  urine  has  been  collected,  the 
theters  are  withdrawn,  and  the  patient  given  a  dose  of  urotropin  and 
tumbler  of  hot  Contrexeville  water.  The  patient  should  remain  in 
d  for  twenty-four  or  thirty-six  hours  after  the  examination. 

The  quantity,  specific  gravity,  are  noted  and  a  quantitative  estimation 
the  urea  made,  and  a  microscopical  examination  of  the  centrifugalized 
posit.  The  total  quantity  of  sugar  is  estimated  if  the  phloridzin  test 
used,  and  the  percentage  of  phenol  sulphone  phthalein  or  of  indigo 
rmine,  if  these  tests  have  been  employed. 

Finally  a  bacteriological  test  is  made,  and  the  urine  is  examined  for 
bercle  bacilli,  guinea-pigs  being  injected  if  necessary. 

Sounding  the  ureters.     In  obstruction  of  the  ureter  it  is  possible 

ascertain  the  exact  position  of  the  obstruction.  Where  a  stone  is 
pacted  in  the  ureter  the  catheter  will  be  felt  to  hesitate  and  may 
her  pass  on  or  be  arrested.  On  withdrawing  the  catheter  when  it 
s  passed  the  calculus  it  may  be  felt  to  drag  or  even  grate ;  the  X-rays 
ve,  however,  simplified  the  diagnosis.  The  passage  of  bougies  opaque 
the  X-rays  is  an  important  adjunct  to  the  radiography  of  ureteric 
Iculus.  Where  a  doubtful  radiographic  shadow  lies  in,  or  near,  the 
e  of  the  ureter,  an  opaque  bougie  is  passed  up  the  ureter  and  another 
ite  obtained.  The  bougie  may  be  arrested  at  the  calculus,  or  it  may 
ss  alongside  it,  and  the  relation  of  the  bougie  and  shadow  will  be 
m.    In  difficult  cases  stereoscopic  views  should  be  taken. 

PYELOGRAPHY 

This  consists  in  the  introduction  into  the  renal  pelvis  of  a  fluid 
aque  to  the  X-rays  and  obtaining  a  radiogram.  By  this  means  the 
e  and  outline  of  the  renal  pelvis  and  calyces  are  demonstrated. 

The  method  is  of  use  in  detecting  hydronephrosis  in  the  early  stage 
fore  the  kidney  has  been  destroyed,  and  thus  enabling  the  surgeon 
perform  a  curative  operation.  It  is  also  invaluable  in  showing  the 
ation  of  the  kidney  to  obscure  abdominal  tumours  and  to  radiographic 
idows  supposed  to  be  urinary  calculi.  It  has  also  been  applied  to 
ler  diseases  of  the  kidney,  but  the  practical  use  in  these  is  less  striking. 

Collargol  is  the  best  drug  for  the  purpose.  It  is  used  in  a  lo;^  or 
tn  a  20}if  solution,  which  is  heated  to  a  little  above  the  body  tempera- 
•e.  The  barrel  of  a  glass  syringe  of  40  c.c.  capacity  is  used  and  the 
?dle  fits  into  the  ureteric  catheter.  A  ureteric  catheter  opaque  to  the 
rays  is  used.  No  general  anaesthetic  is  used  and  no  morphine  should 
administered  before  the  operation. 
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The  ureteric  catheter  is  passed  up  to  the  pelvis  of  the  kidney  in  the 
manner  already  described,  and  the  contents  allowed  to  run  off.  The 
barrel  of  the  syringe  is  filled  with  warm  collargol  solution  and  the  needle 
is  inserted  into  the  end  of  the  catheter  and  raised  to  the  full  extent 
which  the  free  end  of  the  catheter  permits  (usually  about  6  inches). 
The  collargol  solution  slowly  settles  down  in  the  syringe  and  fills  the 
renal  pelvis.  At  the  first  sign  of  discomfort  in  the  kidney  the  instillation 
is  stopped,  the  catheter  plugged,  and  a  radiogram  taken.  The  plug  is 
then  removed  and  the  collargol  solution  allowed  to  run  oflF,  the  peh-is 
being  washed  with  boric  lotion.  By  this  method  very  beautiful  pic- 
tures of  the  renal  pelvis  and  calyces  are  obtained. 

Early  hydronephrosis  is  indicated  by  clubbing  of  the  calyces  and  by 
reduction  of  the  angle  between  the  lowest  calyx  and  the  upper  end  of 
the  ureter.  The  position  of  the  obstruction  can  also  be  shown,  and  the 
author  has  been  able  by  this  method  to  make  an  accurate  diagnosis  of 
an  aberrant  renal  vessel  causing  hydronephrosis,  when  the  kidney  could 
not  be  felt  on  palpation.^ 

The  use  of  this  method  is  attended  with  some  degree  of  risk  in  un- 
skilful and  unpractised  hands.  Rupture  of  the  renal  pelvis  and  injection 
of  the  tubules  of  the  kidney  have  been  recorded  when  the  fluid  was 
injected  under  considerable  force.  The  utmost  gentleness  and  delicacy 
of  manipulation  is  imperative  and  no  anaesthetic  should  be  administered. 

Lavage  of  the  renal  pelvis.  In  a  few  cases  of  intractable  pyelitis 
lavage  of  the  renal  pelvis  has  been  followed  by  cure. 

A  solution  of  boric  qcid,  nitrate  of  silver  (i  in  8,cxx>),  or  protargol 
(i  in  i,ooo)  may  be  used.  The  ureteric  catheter  is  passed  and  the  con- 
tents of  the  pelvis  run  off.  The  solution  is  instilled  very  slowly  by  means 
of  a  ureteric  catheter  syringe,  about  J/2  to  i  drachm  being  used  at  a 
time,  and  the  fluid  then  allowed  to  flow  out.  The  lavage  may  be  re- 
peated once  a  week. 

^  For  further  details  of  the  method  and  its  use,  the  reader  is  referred  to  the 
following  articles  by  the  author:  Lancet,  June  17,  191 1 ;  Medical  Society's  Trans- 
actions, vol.  XXXV,  1912. 


CHAPTER  II 

THE  REGIONAL  ANATOMY  OF  THE  KIDNEYS  AND 

URETERS 


By  David  Newman,  M.D.  (Glasg.) 

ANATOMY  OF  THE  KIDNEY 

The  measurements  of  the  kidney  may  be  stated  as  4  inches  in  length, 

inches  in  breadth,  and  134  inches  in  thickness.    The  left  kidney  is 
erally  longer,  narrower,  and  thinner  than  the  right. 
The  kidneys  are  convex  on  the  upper,  lateral,  and  lower  margins, 

on  their  medial  border  they  have  a  short  abrupt  concavity  or  notch 
le  hilus — into  which  the  renal  arteries  enter,  and  through  which  the 
IS  and  ureters  pass  out.  The  anterior  surface,  while  more  round  than 
posterior,  is  somewhat  like  a  flattened  wedge.  Frequently  a  promi- 
ce  or  rounded  ridge  extends  across  the  anterior  aspect,  from  which 
surface  slowly  falls  away  obliquely,  forming  two  indistinct  planes, 
the  upper  plane  of  the  left  kidney  rest  the  stomach,  the  spleen,  and 
suprarenal  gland;  on  that  of  the  right,  the  liver.  The  lower  planes 
;s  upon  the  intestines  (large  and  small),  especially  the  duodenum 
the  right  side.  They  look  slightly  lateral,  and  are  partly  covered 
)eritoneum. 

The  posterior  surface  of  the  kidney  is  flattened,  and  is  directed 
itly  medially  as  well  as  backwards.  The  posterior  surface  is  not 
*red  with  peritoneum,  but  rests  upon  the  twelfth  rib  on  the  right  side 

the  two  lowest  ribs  on  the  left;  between  the  kidney  and  the  trans- 
e  processes  of  the  first  and  second  lumbar  vertebrae  are  interposed 

anterior  layer  of  the  dorso-lumbar  aponeurosis,  the  quadratus 
borum,  and  the  psoas  magnus  muscles.  Behind  the  kidney,  but 
irated  from  it  by  the  diaphragm,  is  the  pleura,  which  descends  as  low 
le  upper  surface  of  the  twelfth  dorsal  vertebra  and  the  lower' margin 
he  eleventh  rib. 

The  vascular  supply  to  the  kidney  is  very  abundant.  The  right 
ry  is  longer  than  the  left.  Both  arise  from  the  aorta  about  the  same 
I;  the  right  artery  passes  behind  the  vena  cava,  and  just  before  enter- 
the  hilus  it  passes  between  the  ureter  and  the  renal  vein  before  break- 
up into  five  or  more  branches,  to  be  distributed  to  the  substance  of 
kidney. 
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An  anatomical  fact  of  value  to  the  surgeon  was  pointed  out  by 
Hyrtl,'  namely,  that  the  arterial  supply  to  the  anterior  and  posterior 
segments  of  the  kidney  are  completely  separate,  and  do  not  anastomose 
with  each  other.     To  this  course  and  distribution  of  the  renal  arteries 


o  P 

Fig.  259.  The  Relations  of  the  Kidneys.  Drawing^  showing  anterior  view 
of  the  kidneys,  c  and  l,  in  position,  and  their  relationship  to  the  diaphragm.  K, 
and  the  muscles  of  the  back,  h.  Psoas  magnus  muscle,  and  i,  Iliacus;  g.  Ilium. 
M,  Vena  cava,  and  d,  Left  renal  vein ;  e,  Aorta,  and  b,  Left  renal  artcf}*:  >• 
Right,  and  f,  Left  ureters;  p,  Bladder,  and  0,  Rectum;  a,  the  opening  in  the 
diaphragm  for  the  oesophagus. 

'  Hyrtl,  Topograph.  Anat,,  Wien,  1882. 
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ntion  has  been  redirected  by  Max  Brodel.^  The  line  of  separation 
esponds  with  the  axis  of  the  posterior  row  of  calyces.  This  line  is 
erior  to  the  summit  of  the  convex  border,  and  is  about  a  third  of  an 
I  distant  from  it,  and  being  the  least  vascular  zone  in  the  kidney  it 


ru.  u. 

•"iG.  260.  Horizontal  Section  of  the  Kidney  showing  Incision  for  ex- 
ING  the  Renal  Pelvis.  The  line  b  indicates  the  incision,  half  an  inch  pos- 
>r  to  the  middle  line  of  the  convex  margin  of  the  kidney,  x.  The  position 
he  longitudinal  column  which  unites  the  two  segments  of  the  kidney — p, 
erior;  a,  Anterior,  r.a,.  Renal  artery;  r.v.,  Renal  vein;  u.,  Ureter.  [This 
e  is  reproduced  by  the  courtesy  of  the  publishers  of  the  British  Journal 
urgery.] 

low  selected  as  the  line  of  incision  in  exploring  the  pelvis  of  the 
ley. 

The  adipose  capsule  is  derived  from  the  lamina  fibrosa  of  the  fascia 
Dria  peritonei,  and  is  composed  of  loose  tissue,  which  on  reaching  the 
ley  divides  into  two  layers  and  contains  a  variable  quantity  of  fat. 
these  two  layers,  one  passes  in  front  of  the  kidney,  between  it  and 
peritoneum,  to  which  it  is  united;  the  other  extends  behind  the 
is  and  vessels,  is  in  close  contact  with  the  posterior  surface  of  the 
ley,  contributes  largely  to  the  fixation  of  the  organ,  and  has  been 
^  Brodel,  Johns  Hopkins  Hosp.  Bull.,  xii,  No.  118. 
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termed  by  Barthol  the  *  ligamentum  suspensorium  renis/  The  perirenal 
fascia  has  an  anterior  and  a  posterior  lamella,  and  these  join  to  be 
inserted  into  the  diaphragm.  Fat  is  deposited  both  in  front  of  and 
behind  the  posterior  lamella.  According  to  Zuckerkandl.  the  perirenal 
fascia  is  strengthened  on  the  left  side  by  numerous  bands,  remnants  oi 
the  primitive  fusion  of  the  descending  colon  and  the  parietal  peritoneum. 
Owing  to  the  difference  in  the  relationship  of  the  colon,  this  additional 
support  is  wanting  on  the  right  side.    The  perirenal  fat  differs  in  colour 


Fig.  261.  Transverse  Section  through  the  Right  Lumbar  Region,  a, 
Descending  colon ;  b,  Internal  oblique ;  c,  Transversus  abdominis ;  d.  Subperitoneal 
fascia;  e,  Peritoneum;  f,  Right  kidney;  g,  Fat  within  the  perirenal  fasci^a:  h. 
Posterior  lamella  of  the  perirenal  fascia;  i,  Quadratus  lumborum:  k,  Sacn> 
spinalis;  l,  Psoas;  m,  Anterior  lamella  of  the  perirenal  fascia;  x.  Fat  between 
the  perirenal  fascia  and  the  kidney;  0,  Fat  behind  the  perirenal  fascia. 

and  density  from  that  found  elsewhere ;  it  is  of  a  finer  texture  and  a 
bright  yellow  colour,  and  so  can  be  distinguished  easily  from  the  fuH- 
peritoneal  fat. 

In  health  one  always  finds  the  organ  closely  packed  in  adipose  tis^^ue 
(see  Figs.  261  and  262),  so  that  the  retro-renal  fascia  (h)  can  be  ex- 
posed only  by  cutting  through  a  deep  layer  of  fat  (o)  lying  posterior  t^^ 
it,  and,  after  dividing  the  fascia,  the  firm  fat  (g)  must  be  torn  awav 
before  the  kidney  is  reached.  In  movable  kidney,  while  a  considera.^ 
amount  of  fat  remains,  it  is  loosely  bound  together. 

The  perirenal  fascia,  which  in  health  is  a  thin  prolongation  of  the 
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^peritoneal  fascia  (see  Figs.  261  and  262),  is  the  most  important 
ucture  employed  in  retaining  the  organ  in  its  normal  position;  di- 
led  into  two  lamellae — the  anterior  (m)  and  the  posterior  (h) — the 
;cia  in  normal  conditions  is  embedded  in  fat,  the  layer  in  front  of  the 
Iney  (n)  being  thin,  while  that  lying  posteriorly  (o)  is  usually  thick. 


Fig.  262.    Vertical  Section  through  the  Right  Loin,    d,  Subperitoneal 
cia;  e,  Peritoneum;  f,  Right  kidney;  g,  Fat  within  the  perirenal  fascia;  h, 
sterior  lamella  of  the  perirenal  fascia;  M,  Anterior  lamella;  n,  Fat  between 
anterior  lamella  and  the  kidney;  0,  Fat  behind  the  perirenal  fascia. 

The  kidneys  are  retained  in  position  by  the  vessels  which  pass  to  and 
)m  them.  The  right  kidney  is  generally  situated  a  little  lower  than 
J  left,  probably  as  a  consequence  of  the  vicinity  of  the  large  right  lobe 

the  liver.  The  kidneys  are  placed  on  either  side  of  the  vertebral 
umn,  about  the  level  of  the  last  dorsal  and  upper  two  lumbar  vertebrae ; 
:ir  position,  however,  is  very  liable  to  variation,  both  in  health  and  in 
ease,  and  also  according  to  the  conformation  of  the  skeleton.  Their 
ative  distance  from  the  spine,  or  their  position  in  relation  to  other 
jans,  is  observed  to  vary  considerably. 

As  a  rule,  the  pelvis  of  the  right  kidney  is  situated  on  a  level  with  the 
5t  lumbar  vertebra  or  immediately  in  front  of  the  lowest  limit  of  the 
t  rib,  while  the  pelvis  of  the  left  kidney  is  about  i  inch  or  i^  inches 
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higher  up.     Fig.  263  shows  the  position  of  the  kidneys  in  relation  to 
the  parts  in  the  abdomen  posterior  to  the  peritoneum. 

ANATOMY  OF  THE  URETERS 

The  excretory  duct  of  the  kidney  commences  in  the  calyces;  these 
unite  to  form  a  large  funnel-shaped  dilatation,  the  pelvis,  which,  passing 


Fig.  263.  The  Posterior  Relations  of  both  Kidneys.  The  left  kidney  i^ 
entire.  The  pelvis  of  the  rijj^ht  kidney  has  been  opened,  and  the  posterior  hah' 
of  the  organ  removed;  e,  the  aorta,  and  a,  the  vena  cava;  b,  the  right,  and  G.  the 
left  ureter;  c.  the  ascending,  and  h,  the  descending  colon;  f,  the  left  kidney  in 
its  relationship  to  the  eleventh  and  twelfth  ribs,  and  d,  the  crest  of  the  ilium. 

downwards  and  inwards  from  the  hilus,  gradually  assumes  a  cylindrical 
shape,  and,  decreasing  in  lumen,  reaches  the  level  of  the  lower  end  ot 
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Fig.  264.  Horizontal  Section  of  the  Abdomen  at  the  Level  of  the 
ST  Lumbar  Vertebra.  Showing  the  relationship  of  the  kidneys  to  other 
ans.  a,  the  left  kidney ;  k,  the  pleura  immediately  behind  it ;  and  d,  the  spleen 
its  outer  side;  in  front  are  e,  the  tail  of  the  pancreas,  and  g,  the  descendin.q: 
in.  B  is  the  right  kidney,  with  c,  the  liver,  to  the  right  of  it ;  h,  the  duodenum, 
F,  the  ascending  colon,  in  front;  behind,  the  pleura,  i,  does  not  come  so 
e  to  the  right  kidney  as  it  does  to  the  left ;  p,  the  peritoneum.  The  numerals 
-XII  refer  to  the  corresponding  ribs  and  costal  cartilages. 

L  X  D  D 
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Fig.  265.  The  Relationship  of  the  Kidneys  to  other  Organs.  Anterior 
V.  A,  Right  kidney  covered  in  front  by  k,  the  duodenum,  and  g,  the  colon, 
above  by  c,  the  suprarenal  gland,  b,  The  left  kidney,  covered  in  front  by 
he  spleen,  by  f,  the  tail  of  the  pancreas,  and  by  h,  the  colon;  e,  the  supra- 
il  gland.    L,  Vena  cava;  n.  Aorta. 
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the  gland  to  form  the  ureter.  This  cylindrical  membranous  tube  is 
about  the  diameter  of  a  goose-quill,  and  from  i6  to  i8  inches  in  length. 
Its  lumen,  however,  is  not  uniform.  In  normal  conditions  it  is  seen  to 
be  narrowed  in  three  places :  ( i )  at  a  point  i  ^  to  2  inches  below  the 
pelvis  of  the  kidney,  (.2)  at  the  point  where  it  crosses  the  common  iliac 


Fig.    266.     Vertical    Section    of  Fig.  267,     Kidney  with   a  Bifid 

THE   Left  Kidney.     The   left   kidney      Pelvis.     The  drawing  shows  most  of 
enclosed  in  a,  dense  fibrous  capsule,  b,      the   calyces  unopened  and   their  rda- 
the  cortex,  and  c,  the  medulla,  which      tionship  to  the  papillae, 
passing  inwards  becomes  narrower  and 
terminates  in  the  papillae;  these  pro- 
trude into  the  calyces,  which  have  been 
laid  open,  also  the  pelvis. 

artery,  and  (3)  just  as  it  enters  the  wall  of  the  bladder.  The  ureter  if 
placed  at  the  back  of  the  abdomen,  behind  the  peritoneum,  and  passe> 
obliquely  downwards  and  medially  and  enters  the  cavity  of  the  small 
pelvis.  It  then  passes  downwards,  forwards,  and  medially  to  its  inser- 
tion into  the  base  of  the  bladder.  The  line  of  the  ureter  follows  several 
curves  and  may  be  described  as  sigmoid.  Above  the  pelvis  there  is  a 
slight  convexity  towards  the  median  plane,  while  the  portion  within  the 
small  pelvis  is  strongly  curved  with  its  convexity  directed  laterally 
towards  the  side  of  the  pelvis  until  it  reaches  the  wall  of  the  bladder, 
when  the  convexity  becomes  directed  laterally  and  backwards. 
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From  above  downwards  the  ureter  has  the  following  relationships: 
rests  upon  the  psoas  muscle  and  the  geni to- femoral  (geni to-crural) 
jrve,  and  is  crossed  in  front  by  the  internal  spermatic  vessels.  The 
ght  ureter  lies  close  to  the  lateral  side  of  the  inferior  vena  cava,  but 
lay  get  in  front  of  it,  and  at  the  brim  of  the  pelvis  it  crosses  the 
eternal  iliac  vessels;  the  left  ureter  crosses  the  common  iliac  vessels* 
pposite  the  sacrum,  the  ileum  is  in  front  of  the  right  ureter,  and  the 
gmoid  colon  in  front  of  the  left  ureter;  then,  passing  behind  the  fold 
•  peritoneum  forming  the  posterior  false  ligament  of  the  bladder,  the 
•eter  runs  below  the  obliterated  umbilical  (hypogastric)  artery,  the 
ictus  deferens  (vas  deferens)  in  the  male,  and  alongside  the  cervix 
eri  and  upper  part  of  the  vagina  in  the  female.  It  then  traverses 
e  wall  of  the  bladder  obliquely  for  a  distance  of  about  i  inch,  lying  in 
e  male  about  ly^  inches  behind  the  base  of  the  prostate  and  the 
)sterior  angle  of  the  trigone,  where  it  opens  on  the  inner  surface  of 
e  bladder  by  a  narrow  slit-like  orifice,  3  millimetres  long,  which  has 
horseshoe-shaped  elevation  around  it,  except  on  the  medial  side.  The 
anner  in  which  the  ureter  passes  through  the  wall  of  the  bladder, 
iiile  allowing  the  urine  to  flow  freely  downwards,  effectually  prevents 
ly  reflux  from  below  upwards.  The  orifices  are  about  i  inch  apart, 
lien  the  bladder  is  moderately  distended. 

The  lumen  of  the  duct  varies  slightly.  The  narrowest  part  is  where 
passes  through  the  wall  of  the  bladder,  and  at  the  internal  opening, 
lich  corresponds  to  the  sphincter.  There  may  be  slight  constriction 
imediately  below  the  pelvis  of  the  kidney.  With  these  two  exceptions, 
e  ureter  may  be  described  as  fairly  uniform  in  calibre. 


CHAPTER  III 

OPERATIONS  FOR  EXPOSURE  OF  THE  KIDNEY: 
NEPHROPEXY:  RENAL  DECAPSULATION 

Indications.  Direct  exploration  of  the  kidney  is  justifiable  under 
the  following  circumstances: 

(i)  To  determine  the  condition  of  the  opposite  kidney  before  a 
nephrectomy. 


Fig.  268.  Pean's  Inci-  Fig.  269.  Konig's  Fig.  270.  Von  Berc- 
siON  FOR  Exposure  of  Curved  Lumbar  Inci-  mann's  Oblique  Inci- 
THE  Kidney.  sion    for    Exposure   of  sion     for    Exposure    of 

THE  Kidney.  the  Kidney. 

(ii)  In  traumatic  lesions  of  the  kidney  giving  rise  to  grave  symp- 
toms. 

(iii)  In  cases  of  sudden  anuria,  where  medicinal  treatment  has 
failed. 

(iv)  In  cases  of  doubtful  diagnosis,  especially  suspected  malignant 
tumours,  tuberculous  disease,  or  calculous  disease  with  sepsis,  or  for 
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t  relief  of  tension  due  to  mechanical  congestion,  inflammatory  hyperae- 
a,  or  subcapsular  extravasation  of  blood. 

Operation.  The  first  step  in  all  operations  upon  the  kidney  is  to 
pose  it,  and  this  may  be  done  from  behind  by  a  retroperitoneal  inci- 
n,  or  from  the  front  by  a  transperitoneal  operation,  according  to 
i  amount  of  space  required. 

Lumbar  or  retroperitoneal  operations.  The  incision  selected  to 
pose  the  kidney  depends  upon  the  amount  of  space  that  can  be  ob- 
ned  in  the  individual  case,  and  the  condition  of  the  kidney  in  respect 
size. 

The  vertical  incision.  With  a  sand-bag  or  firm  pillow  placed  on  the 
►le  so  as  to  support  the  aMomen  the  patient  is  laid  face  downwards 
1  the  spine  made  to  arch  upwards.  The  incision  starts  at  the  junction 
the  sacro-spinalis  muscle  and  the  twelfth  rib,  and  passes  downwards 
ng  the  lateral  border  of  the  muscle, 
is  line  of  incision  is  not  suitable  to 
e  a  free  exposure  of  the  kidney,  but 
;  been  much  used  in  performing 
)hropexy. 

The  transverse  incision  (Fig.  268). 
ith  the  patient  lying  on  his  back  the 
ision  is  made  along  a  line  at  the 
el  of  the  umbilicus  from  the  sacro- 
nalis  to  the  rectus  abdominis. 

The  curved  lumbar  incision,  or  the 
ique  one  is  now  almost  exclusively 
id,  as  these  give  the  best  access  to 

kidney,  and  if  more  space  is  re- 
red   it   is   easily  got  by  extending 

incision  downwards  and  inwards, 
nee,  it  has  been  recommended  to 
ke  a  vertical  incision  from  the 
-est  rib  to  the  crest  of  the  ilium, 
1  if  more  room  be  required,  another 

is  made  in  the  parietes  to  join  this  one  either  at  its  upper  or  lower 
it.  These  second  incisions  may  be  made  in  one  of  two  ways — firstly, 
ginning  at  the  upper  limit  of  the  vertical  wound,  by  making  a  cut 
allel  to  the  last  rib  and  extending  it  downwards  and  forwards;  or, 
ondly,  the  incision  may  be  made  from  the  lowest  point  of  the  vertical 
und,  and  extended  forwards  at  right  angles  to  it  and  parallel  to  the 
c  crest.  In  making  these  or  other  incisions  which  may  be  suggested 
the  course  of  the  operation,  care  must  be  taken  not  to  go  too  near 


Fig.   271. 
signs  for 


Bardenheuer's    Inci- 
LuMBAR  Nephrectomy. 
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to  the  twelfth  rib,  as  the  diaphragm  sometimes  extends  downwards 
from  it,  and  the  pleura  may  be  injured  by  free  incision  in  this  direction 
(Figs.  269-71). 

The  patient  is  made  to  lie  on  his  healthy  side  with  the  leg  straight, 
while  the  thigh  on  the  affected  side  is  bent  at  a  right  angle  to  the  trunk 
and  the  knee  flexed  and  well  elevated  on  a  sand-pillow.  The  flexion 
of  the  knee  prevents  the  patient  from  rolling  round  on  the  table  during 
the  operation.  The  operating  table  I  now  use  is  constructed  with  a 
transverse  iron  platform  running  across  it.     The  platform  can  be  ele- 


»vt^ 


Fig.  272.  Position  of  the  Patient  for  exposing  the  Kidney.  Tlie  ^  on 
the  right-hand  side  is  over  the  tip  of  the  last  rib ;  the  other  is  over  the  centre  of 
the  crest  of  the  ilium.  The  line  a  b  is  that  of  the  incision  when  the  space  is 
large. 


vated  according  to  the  requirements  of  the  patient.  A  soft  hair  cushion 
is  placed  between  the  iron  plate  and  the  patient,  or  what  is  equally  gocd 
for  the  purpose,  an  air-pillow  consisting  of  three  separate  compart- 
ments under  the  opposite  flank,  distended  so  that  at  first  the  pelvis  does 
not  rest  on  the  table.  By  opening  the  screw  valves  in  the  two  lower 
segments  of  the  pillow  the  air  is  allowed  to  escape  until  the  pelvis  just 
touches  the  tal)le ;  the  valves  are  then  closed. 

The  surgeon,  having  defined  the  position  of  the  lowest  rib  and  the 
crest  of  the  ilium,  knows  the  space  at  his  disposal.  The  ilio-costal  space 
varies  greatly,  however,  being  sometimes  2j^  to  3  inches,  in  other 
cases  only  a  finger's  breadth;  hence  the  direction  of  the  incision  must 
vary  according  to  the  individual  circumstances.  As  a  rule,  tvhcn  the 
space  is  small,  the  incision  should  be  similar  to  that  adopted  for  Amus- 
sat's  luml)ar  colotomy.  A  line  is  drawn  from  the  centre  of  the  crest 
of  the  ilium  to  the  free  extremity  of  the  last  rib,  and  at  right  angles 
to  the  centre  of  this  an  incision  is  made  from  the  lateral  border  of  the 
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TO-spinalis  muscle,  forwards  for  a  distance  of  3  or  3J/2  inches,  ac- 
"ding  to  the  size  of  the  abscess,  sac,  or  cyst. 

IVhcn  the  space  is  large,  the  line  of  incision  is  from  the  point  where 
J  quadratus  lumborum  meets  the  lower  edge  of  the  last  rib  downwards 
:1  forwards  to  a  point  on  the  crest  of  the  ilium  2^/^  inches  posterior  to 
)  anterior  superior  spinous  process  (see  Figs.  272  and  273).  The 
n,  fascia,  &c.,  being  divided,  the  latissimus  dorsi  and  the  edge  of  the 
ternal  oblique  muscles  are  seen,  and  should  be  divided  in  the  same 
e  as  the  incision  through  the  superficial  tissues  (see  Fig.  273).     The 


Fig.  273.     Superficial  Incision  for  exposing  the  Left  Kidney. 


ernal  oblique  muscle  and  the  dorso-lumbar  fascia  are  thus  exposed, 
d  must  be  carefully  divided,  when  the  adipose  capsule  of  the  kidney 
brought  into  view. 

freeing  and  delivery  of  the  kidney  is  accomplished  by  introducing 
?  forefinger  of  one  hand  between  the  fatty  capsule  and  the  fibrous 
Bering  of  the  kidney  on  its  posterior  aspect,  the  palmar  surface  of  the 
ger  being  next  the  kidney.  The  fatty  capsule  having  been  completely 
ed  from  the  posterior  surface,  the  forefinger  of  the  other  hand  is 
?d  in  a  similar  way  to  free  the  capsule  from  the  anterior  aspect,  or 
J  two  forefingers  may  be  employed  together,  one  on  either  side  of  the 
^an.  When  the  kidney  is  movable  or  free  from  inflammatory  adhe- 
ns  the  stripping  of  the  fatty  capsule  is  easy.     Caught  between  the 
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two  forefingers  the  kidney  should  be  drawn  down,  and  the  lower  pole 
delivered  first.  Steady  traction  is  required,  but  force  should  be  avoided. 
The  lower  pole  should  be  hooked  out  and  held  in  position  with  a  sponge- 
holder  covered  with  rubber-tubing,  while  the  forefinger  is  passed  up- 
wards under  the  upper  pole,  which  is  gradually  eased  downwards,  lifted 
out  of  its  cavity,  and  hitched  over  the  twelfth  rib.  If  there  is  sufficient 
space,  the  whole  hand  may  be  introduced  through  the  wound. 

In  most  cases  delivery  of  the  kidney  can  be  eflfected  easily  if  the  kid- 
ney be  not  greatly  enlarged,  the  ilio-costal  space  unduly  small,  or  the 
parietes  unusually  thick;  but  should  the  conditions  prevent  the  organ 
being  exposed  to  view,  either  the  space  must  be  enlarged  by  dividing 
the  twelfth  rib  subperiosteally  and  freely  incising  the  quadratus  lum- 

borum  or  the  kidney  must  be  ex- 
amined in  situ. 

Difficulties.  The  difficulties  met 
with  in  exposing  the  kidney  by  lum- 
bar incision  are:  (i)  A  narrow 
ilio-costal  space;  (2)  a  thickly-set 
trunk  with  fat  parietes ;  ( 3 )  rigidity 
and  thickening  of  the  lumbar  mus- 
cles; (4)  inflammatory  adhesions 
around  the  kidney,  causing  matting 
of  the  parts,  induration  of  the  kid- 
ney, and  adhesion  of  the  fatty  cap- 
sule; (5)  flatulent  distension  of  the 
colon,  causing  the  bowel  to  protrude 
backwards;  (6)  a  high  position  ot 
the  kidney,  the  entire  organ  being 
placed  above  the  level  of  the  twelfth 
rib;  (7)  downward  displacement  of 
the  kidney  below  the  crest  of  the 
ilium;  (8)  atrophy  of  the  kidney, 
the  wasted  organ  being  enclosed  in  a  dense  mass  of  fat. 

The  lateral  abdominal  operation  (Langenbuch's).  This  is  per- 
formed as  follows :  The  patient  being  placed  upon  his  back,  an  incision 
is  made  in  the  linea  semilunaris  on  the  side  of  the  diseased  kidney  1  -^ee 
Fig.  274).  The  length  of  the  incision  in  the  parietes  is  regulated  l-y 
the  size  of  the  organ  to  be  removed.  The  cavity  of  the  abdomen  is 
opened,  and  the  intestine  which  protrudes  having  been  pushed  aside,  a 
careful  examination  of  the  diseased  kidney  and  its  fellow  is  made.  If 
the  other  kidney  be  presumably  able  to  do  its  work,  the  next  step  is  to 
expose  the  posterior  or  lateral  layer  of  the  mesocolon,  by  pushing  aside 


Fig.    274.     Langenbuch's    Incision 
FOR  Transperitoneal  Operation. 
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intestines.    The  mesocolon  is  then  incised  vertically,  and  an  open- 
is  made  of  sufficient  size  to  admit  one  or  two  fingers  (see  Fig.  275). 
The  anterior  lips  of  both  peritoneal  wounds,  that  of  the  abdominal 
11  and  that  of  the  mesocolon,  should  now  be  united  by  closely  set 
ures  of  catgut,   for  the  purpose  of  shutting  oflf  the  cavity  of  the 


Fig.  275.    Incision  in  the  Lateral  Layer  of  the  Mesocolon  in 
Transperitoneal  Operation  on  the  Right  Side. 


-itoneum  from  the  space  occupied  by  the  kidney.  Langenbuch's  pur- 
se was  to  divide  the  outer  layer  of  the  mesocolon,  so  as  to  reduce 
*  risk  of  haemorrhage  and  gangrene  of  the  bowel.  When  the  peri- 
leum  has  been  stripped  oflf  by  the  finger,  and  the  kidney  freed  from 

surroundings,  the  organ  may  be  dealt  with  as  required. 

The  median  abdominal  operation.    The  incision  is  similar  to  that 
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for  ovariotomy.  When  access  to  the  abdominal  cavity  has  been  gained 
by  a  section  through  the  linea  alba,  the  principal  difficulty  to  contciid 
with  is  the  haemorrhage,  which  is  apt  to  occur  as  a  consequence  of 
incision  or  laceration  of  the  large  veins  in  the  anterior  layer  of  the 
mesocolon.  The  operation  is  more  easily  performed  on  the  right  than 
on  the  left  side,  for  the  reason  that  the  mesocolon  of  the  descending 
colon  is  shorter  and  lies  more  laterally  and  deeper  than  that  of  the 
ascending  colon.  The  incision  in  that  structure  should  be  made  in  the 
line  of  the  veins,  and  if  it  be  found  necessary  to  divide  any  of  these 
vessels,  they  should  be  previously  secured  by  ligatures.  When  the  kid- 
ney has  been  thus  safely  reached,  the  remaining  steps  of  the  operation 
are  the  same  as  in  Langenbuch's. 

By  suturing  the  cut  edges  of  the  mesocolon  to  the  abdominal  wound, 
the  operation  may  be  practically  rendered  an  extra-peritoneal  one. 

NEPHROPEXY 

Indications.     Nephropexy  should  be  recommended: 

(i)  In  all  cases  of  uncomplicated  movable  kidney  in  which  the  pain 
is  distinctly  renal — in  which  renal  crises  occur  repeatedly,  are  well 
marked,  and  are  referable  to  a  definite  cause. 

(ii)  Where  there  is  evidence  that  the  displacement  causes  twisting  ''f 
the  pedicle  of  the  kidney,  as  indicated  by  paroxysmal  renal  pain,  and 
the  presence  of  such  abnormal  constituents  in  the  urine  as  albumin, 
blood,  pus,  or  tube  casts. 

(iii)  When  gastro-intestinal  symptoms  are  pronounced  while  the 
patient  is  active,  but  relieved  while  she  is  at  rest. 

The  operation  should  not  be  recommended  when  the  symptoms  di>- 
tinctly  referable  to  the  mobility  of  the  kidney  are  a  small  part  of  the 
trouble. 

In  movable  kidney  complicated  by  enteroptosis,  an  operation  should 
not  be  recommended  unless  it  can  be  shown  clearly  that  serious  spip- 
tonis  are  directly  due  to  the  displacement  of  the  kidney.  For  example. 
in  a  case  of  general  relaxation  of  the  abdominal  w^alls  following  frequent 
pregnancies,  where  the  whole  of  the  contents  of  the  abdomen  occupy  a 
lower  and  more  anterior  position  than  normal,  associated  with  chron-c 
dyspepsia,  constipation,  and  symptoms  of  uterine  displacement  and  i^r- 
haps  with  hernia  and  haemorrhoids,  nephropexy  should  not  be  performed 
unless  the  displacement  of  the  kidney  is  causing  symptoms  of  torsion  of 
the  pedicle. 

When  movable  kidney  is  associated  with  a  highly  nervous  tempera- 
ment, all  palliative  means  should  be  employed  before  suggesting  an 
operation.     When  the  neurotic  phenomena  are  due  to  pressure  of  the 
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Iney  on  other  abdominal  organs,  the  question  of  nephropexy  may  be 
isidered. 

When  long-standing  dyspepsia  and  chronic  constipation  are  present, 
when  chronic  uterine  or  ovarian  disease  or  cystic  or  chronic  organic 
;ease  of  the  kidney  coexists  with  mobility  of  the  organ,  nephropexy 
3uld  not  be  performed,  nor  should  it  in  those  cases  in  which  the  dis- 
cement  does  not  give  rise  to  much  discomfort  or  functional  disturb- 
:e,  the  mobility  of  the  organ  being  discovered  probably  by  accident. 

Operation.     The  methods  of  operation  may  be  divided  into  two 


Fig.  276.    Sudden  Bending  of  Fig.  277.    Rotation  of  a  Movable  Kid- 

•:   Ureter,   a,   causing   Hydro-  ney.     The  ureter,  a,  is  twisted  round  the 

>HROSis,  B,  in  a  Movable  Kid-  vessels,  b.  The  upper  pole,  c,  is  inverted. 
r,  c. 

sses:  those  in  which  the  operation  is  performed  without,  and  those 
which  the  operation  is  performed  with  decapsulation. 

The  preliminary  stages  of  the  operation  are  the  same  as  for  lumbar 
)loration  (see  p.  549). 

Methods  without  decapsulation.  Many  early  nephropexies  were  per- 
med without  removing  the  capsule;  but,  as  the  operation  frequently 
)ved  ultimately  unsuccessful,  this  method  has  been  practically  aban- 
led. 

In  a  few  of  his  earlier  cases  the  writer  simply  removed  the  whole 
the  perirenal  fat  (in  a  small  proportion  of  these,  laid  bare  the  sur- 
:e  of  the  quadratus  lumborum  and  psoas  muscles)  and  packed  the 
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space  around  the  kidney  with  gauze.  The  skin  and  subcutaneous  tissue 
were  accurately  sutured  over  the  plug  of  gauze  except  at  the  posterior 
end,  where  an  opening  was  left,  with  the  gauze  lying  in  it,  so  as  to  aa 
as  a  drain  and  to  allow  of  its  withdrawal.  The  gauze  was  allowed  to 
remain  in  situ  for  eight  or  ten  days  for  the  purpose  of  causing  any 
remaining  adipose  tissue  to  break  down  and  be  discharged,  also  in 
order  to  excite  adhesive  inflammation.  When  the  gauze  was  withdrawn 
on  the  eighth  or  tenth  day,  the  cavity  of  the  wound  was  irrigated,  and  a 

small  strip  of  gauze 
or  drainage  tube  in- 
serted. The  prin- 
ciple on  which  this 
method  is  I:)ased  is 
that  the  broad  liand 
of  fibrous  tissue  de- 
veloped between  the 
organ  and  the  panV 
tes  is  more  likely 
to  anchor  the  kidney 
firmly  than  when 
healing  by  prinian 
union  is  aimed  at. 

Methods  zvitb  de- 
capsulation. In  the 
great  majority  of 
cases  the  writer  has 
found  it  necessan 
to  separate  the  fi- 
brous capsule  cover- 
ing the  convexity  of 
the  kidney. 

After  the  kidiicy 
has  Ijeen  expusei 
the  adipose  capsule 
is  removed  along  the 
convex  border,  one 
catgut  suture  is  passed  through  the  cortex  at  the  lower,  and  another 
at  the  upper  pole  of  the  kidney,  a  a,  so  as  to  fix  the  organ  between  the 
deep  lips  of  the  wound.  The  fibrous  capsule  is  then  incised  and  peelevl 
oflf,  so  as  to  expose  the  raw  surface  of  the  cortex  and  the  cut  edges  are 
sutured  to  the  muscular  parietes  (see  Fig.  278,  b  b^  ).  The  sutures 
through  the  cortex  are  then  fixed  to  the  deep  aponeurosis,  the  muscular 


Fig.  278.    Method  of  suturing  the  Capsule  of  the 
Kidney  to  the  Muscular  Parietes. 
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II  1^  stitched  in  separate  layers,  the  skin  united  by  silkworm-gut,  and 
wound  allowed  to  heal  by  first  intention,  no  drainage  tube  or  pack- 
:  being  employed. 

Tuffier  separates  a  portion  of  the  capsule  from  the  posterior  surface 

the  kidney,  folds  the  fibrous  capsule  back,  and  exposes  an  area  of 

cortex.    Through  the  reflected  capsule  he  passes  eight  sutures,  four 

each  side,  and  these,  after  penetrating  the  capsule,  transfix  the  cortex 

that  the  reflected  folds  of  capsule  are  kept  widely  apart.    The  sutures 

then  passed  through  the  edges  of  the  wound  in  the  parietes  and 

1.  and  the  wound  is  closed  without  drainage  of  any  kind. 

Edebohls  delivers  the  kidney  and  its  fatty  capsule  on  the  loin,  and 

loves  the  entire  perirenal  envelope  down  to  the  fibrous  capsule.    This 

sule  is  then  incised  in  the  middle  of  the  convex  aspect  of  the  kidney, 

1  a  grooved  director  is  pushed  between  the  capsule  and  the  cortex  as 

as  the  upper  pole.    The  capsule  is  then  slit  upwards  on  the  director, 

I  afterwards  downwards  to  the  lower  pole.     On  both  sides  of  this 

ision  the  capsula  propria  is  reflected  half-way  to  the  hilus  and  held 

h  pressure  forceps.     Usually  in  movable  kidney  the  delivery  of  the 

ney  is  very  easy,  and  the  fibrous  capsule  is  somewhat  thickened  and 

)nger  than  in  normal  circumstances.     Four  sutures,  two  on  each  side, 

passed  through  the  reflected  capsule  at  the  line  where  it  touches  the 

tex.  one  towards  the  upper  pole,  the  other  two  near  the  lower  end  of 

kidney.    The  kidney  substance  is  not  included  in  any  of  the  stitches. 

?  free  ends  of  the  posterior  sutures  are  now  passed  through  the  pos- 

or  lip  of  the  lumbar  incision,  and  the  anterior  free  ends  through  the 

erior  edge   of   the   renal   capsule.      The   muscular   layers   are   then 

ted  by  interrupted  sutures,  and  when  these  have  been  fixed,  the  free 

Is  of  the  sutures  through  the  capsule  are  tied  so  that  the  exposed  cor- 

of  the  kidney  is  brought  in  contact  with  the  anterior  surface  of  the 

idratus  lumborum.     The  skin  wound  is  now  closed  with  a  continu- 

suture. 

The  method  just  described  aims  at  inducing  immediate  union  l)e- 
en  the  surfaces  of  the  kidney  and  the  parietes.  While  in  most  in- 
ices  a  good  result  has  been  obtained,  union  by  granulation  is  the 
per  object  we  should  have  in  view  in  the  majority  of  cases.  Un- 
ibtedly  healing  by  granulation  is  a  slower  process  than  healing  by 
nediate  union,  but  the  ultimate  result  justifies  the  sacrifice  of  a  little 
re  time  in  bed.  The  length  of  time  a  patient  should  be  kept  in  bed 
*r  nephropexy  has  been  variously  stated  by  different  surgeons.  It  is 
ays  safe  to  allow  the  patient  out  of  bed  during  the  fourth  or  the  fifth 
ik.  No  doubt  in  many  instances  an  earlier  date  might  be  fixed ;  but 
2vv  days  longer  in  bed  is  not  a  great  tax,  while  it  secures  more  com- 


558     OPERATIONS  UPON  THE  KIDNEYS  AND  URETERS 

plete  union  between  the  kidney  and*  its  surroundings.    There  is  nothing 
special  otherwise  in  the  after-treatment. 

Results.  Much  misunderstanding  exists  regarding  the  value  of 
operating  upon  movable  kidney,  and  this  has  arisen  from  the  ciraim- 
stance  that  the  cases  have  not  been  properly  selected.  Well-marked  in- 
stances have  been  recorded  where  nephropexy  has  been  perf  onned,  the 
mobility  of  the  kidney  being  but  a  small  part  of  the  illness. 

The  writer's  operative  mortality  is  just  under  i^,  and  the  imme- 
diate results  are  most  satisfactory.  The  remote  results  are  more  diib- 
cult  to  judge  of,  as  many  patients  fail  to  report  their  condition  even 
when  asked  to  do  so.  *  In  estimating  them,  it  must  be  remembered  that 
many  patients  whose  symptoms  were,  in  fact,  referable  to  a  general 
neurasthenia  and  not  to  the  renal  mobility  have  improperly  been  5ul>- 
jected  to  the  operation.  This  contingent  supplies  the  larger  proportion 
of  operative  failures  that  are  credited  to  nephropexy  by  those  who  stt 
the  patients  subsequently. 

'  If  judged  by  the  results  of  the  cases  in  which  the  symptoms  have 
been  correctly  ascribed  to  the  abnormal  mobility  of  the  organ,  the  per- 
centage of  failures  attending  the  operation  is  very  small,  probaUy  not 
more  than  3  per  cent.'  * 

^  Watson  and  Cunningham,  vol.  ii,  p.  346. 


CHAPTER  IV 

INTERNAL  EXPLORATION  OF  THE  KIDNEY: 
NEPHROSTOMY:  NEPHROTRESIS 

EXPLORATORY  INCISION  OF  THE  KIDNEY 

Indications.  Incision  of  the  kidney  is  employed  for  exploratory 
purposes,  for  the  removal  of  calculi  or  tumours,  for  the  relief  of  tension 
or  haematuria,  for  evacuation  of  urine  or  pus,  and  for  drainage. 

A  disease  in  which  operation  is  contra-indicated  is  cystic  degenera- 
tion. Doubtless  in  this  disease  both  nephrectomy  and  nephrotomy  have 
been  performed,  but  in  almost  all  instances  they  have  been  resorted  to 
under  a  mistaken  idea  of  the  nature  of  the  case,  many  of  the  early 
operators  having  mistaken  cystic  degeneration  of  the  kidney  for  ovarian 
disease.  As  cystic  degeneration  is  usually  bilateral  and  is  associated 
with  chronic  interstitial  nephritis,  it  is  not  a  condition  calling  for 
nephrectomy,  nor,  seeing  that  the  cysts  are  multilocular  and  widely 
distributed  throughout  the  organ,  is  the  patient  likely  to  be  benefited 
by  nephrotomy;  even  an  exploratory  incision  should  be  avoided.  Any 
operative  interference  in  these  cases  may  lead  to  a  fatal  result. 

Operation.  The  early  stages  of  the  operation  are  identical  with 
those  already  described  for  exposure  of  the  kidney  (see  p.  549).  The 
kidney  should  always  be  drawn  through  the  wound  on  to  the  surface 
of  the  loin,  if  possible. 

When  the  symptoms  are  due  to  active  or  passive  hypercemia  of  the 
kidney,  simple  incision  of  the  cortex  and  partial  separation  of  the  capsule 
may  be  all  that  is  required  to  relieve  the  tension.  As  soon  as  the  capsule 
has  been  divided,  the  borders  of  the  incision  separate,  and  the  soft 
highly  congested  parenchyma  pouts,  the  renal  substance  tending  to  form 
a  hernia,  proving  the  tension  of  the  parenchyma  within  the  capsule. 
After  decapsulation  and  incision  the  tissue  soon  becomes  relieved  of  the 
congestion,  abundant  escape  of  dark  blood  following  the  incision.  The 
incision  should  be  made  along  the  convex  border  for  y/2  inches,  divid- 
ing the  parenchyma  >^  inch  deep,  not  deep  enough  to  open  the  pelvis. 

The  fibrous  capsule  is  peeled  off  so  as  to  expose  the  raw  surface  of 
the  cortex,  the  cut  edges  of  the  capsule  are  sutured  to  the  parietes,  and 
the  wound  is  allowed  to  heal  by  first  intention,  no  drainage  or  packing 
being  employed. 
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When  it  is  necessary  to  open  the  pelvis,  clear  the  constituents  of  the 
pedicle,  find  the  ureter  first,  and  then  the  vessels,  and  free  them  by 
wiping  with  dry  gauze.  Bleeding  may  then  be  easily  controlled  by  an 
assistant  compressing  with  his  forefinger  and  thumb,  or  by  applying 
clamp    forceps   covered   with   rubber   tubing    (Fig.    293),  just  firmly 


Fig.  279.    Dilating  the  Opening  in  the  Renal  Sac  with  Dressing  Forceps. 


enough  to  press  gently  upon  the  vessels.  It  is  difficult  to  pass  a  knife 
from  the  cortex  to  the  pelvis  of  the  kidney  unless  the  cavity  is  well 
distended.  This  may  be  done  by  injecting  fluid  with  a  hypodennic 
syringe  into  the  pelvis  after  compressing  the  ureter. 

The  blood-supply  being  controlled,  and  the  pelvis  distended,  the 
kidney  is  grasped  by  its  upper  pole  and  an  incision  is  made  one-third 
of  an  inch  posterior  to  the  middle  line  of  the  convex  border  of  the  kid- 
ney. A  pointed  knife  should  be  passed  first  into  the  lower  calyces,  and 
sinus  forceps  may  be  used  to  stretch  the  wound  in  order  to  make 
an  exploration  (Fig.  279),  but  if  it  is  found  necessary  to  enlarge  the 
incision,  a  blunt,  curved,  probe-pointed  bistoury  (Fig.  281)  should  be 
introduced,  and  the  pelvis  opened  alonp"  the  line  as  far  as  may  l)e  re- 
quired.    The  incision  should  be  made  from  within  outwards,  and  the 
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bistoury  being  blunt,  the  arteries  are  pushed  aside  rather  than  cut 
through,  and  the  incision  being  in  the  line  of  least  vascularity,  when 
pressure  is  removed  from  the  renal  pedicle  little  or  no  blood  is  lost. 

When  the  morbid  condition  is  associated  with  retention  of  fluid, 
fluctuation  is  easily  made  out,  and  palpation  reveals  one  or  two  points 
where  thinning  of  the  cortex  has  taken  place.     The  substance  of  the 


Fig.  280.    The  Method  of  suturing  the  Sac  to  the  Parietes. 

kidney  is  grasped  with  clamp  forceps  (Fig.  279),  and  a  small  incision 
is  made  into  the  cavity,  which  is  enlarged  by  stretching  the  wound 
with  dressing  forceps  until  it  is  sufficiently  large  to  admit  the  forefinger 
and  to  enable  the  surgeon  to  explore  the  cavity  and  parenchyma  of  the 
kidney. 

Should  the  lesion  prove  to  be  a  hydronephrosis,  a  non-tuberculous 
pyonephrosis,  or  hyatid  cyst,  it  is  advisable  not  only  to  open  the  sac, 
but  also  to  stitch  its  cut  edges  to  the  lips  of  the  wound  in  the  parietes, 
in  order  to  reduce  the  danger  of  the  surrounding  tissues  becoming 
infiltrated  by  urine  or  the  contents  of  the  sac.  Two  lines  of  sutures 
should  be  applied,  one  deep,  the  other  superficial,  and  the  parts  should 
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be  adjusted  as  accurately  as  possible.  The  sac  and  the  wound  having 
been  thoroughly  washed  out  with  a  strong  antiseptic  solution,  a  large- 
sized  drainage  tube  should  be  introduced  at  the  most  dependent  part  of 


Fig.  281.  Method  of  Opening  the  Pelvis  of  the  Kidney  in  Nephro- 
lithotomy, r.a,  Renal  artery;  r.v,  Renal  vein;  u,  Ureter.  (Newman,  Brit. 
Journ.  of  Surg.,  vol.  i,  No.  i.) 

the  wound  (Fig.  280).  The  length  of  time  that  the  tube  must  be  re- 
tained depends  upon  the  individual  case. 

The  kidney  and  ureter  should  be  carefully  explored  and  the  cause 
of  the  fluid  accumulation  determined,  so  that  a  complete  operation  may 
be  performed  at  a  later  date,  if  the  patient's  condition  does  not  justify 
effective  measures  being  at  once  employed. 

The  operations  required  will  be  described  below  (pp.  587,  593),  but 
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it  may  be  here  stated  that  only  when  the  indications  for  nephrectomy 
are  very  clear  should  the  kidney  be  sacrificed,  as  often  unexpected  re- 
sults are  obtained  from  free  drainage. 

Resection  of  the  sac,  fixation  of  a  movable  kidney,  the  removal  of 
a  stone  in  the  pelvis  or  the  ureter,  or  a  plastic  operation  upon  the  ureter 
may  be  required  to  effect  a  cure. 

Therefore  the  following  questions  require  consideration: 

1.  What  is  the  general  condition  of  the  patient? 

2.  Is  the  lesion  one  that  can  be  remedied  or  removed  by  nephrot- 
omy? 

3.  If  so,  should  it  be  dealt  with  at  the  time,  or  by  a  subsequent 
operation  ? 

4.  Is  the  kidney  so  destroyed  that  it  is  functionally  useless,  and 
only  a  source  of  trouble  and  danger  to  the  patient;  and,  if  so,  is  it  safer 
to  excise  the  kidney  now  or  at  a  later  date  ? 

5.  Is  the  lesion  one  which  from  its  nature  is  inconsistent  with  life  if 
allowed  to  remain,  and  should  the  disease  be  removed  at  once? 

The  general  condition  of  the  patient  should  be  first  considered.  If 
there  be  tuberculous  or  septic  infection  of  the  pelvis  associated  with 
serious  constitutional  disturbance  as  a  consequence  of  long  suppuration, 
it  is  well  to  wait,  and  in  the  meantime  to  be  satisfied  with  free  drainage. 
But  if  the  general  health  be  good,  the  further  steps  of  the  operation  will 
depend  upon  the  local  condition.  The  obstruction,  if  it  be  kinking  of 
the  ureter  in  movable  kidney,  may  be  rectified  by  nephropexy;  if  caused 
by  an  impacted  stone,  by  its  removal  the  natural  passage  will  be  free; 
if  as  a  consequence  of  stricture  of  the  ureter,  ureterotomy  or  a  plastic 
operation  may  remedy  matters;  but  if  the  obstruction  cannot  be  re- 
moved, then  the  surgeon  should  satisfy  himself  by  establishing  a  drain 
in  the  loin  and  a  subsequent  nephrectomy  be  left  for  further  considera-. 
tion.  This  rule  should  apply  both  in  cases  of  hydronephrosis  and  pyo- 
nephrosis. To  remove  the  kidney  when  the  sac  is  large,  and  the  patient 
is  still  suffering  from  the  effects  of  an  acute,  often  a  critical  illness,  is 
a  mistake.  The  danger  to  life  is  considerable  and  the  healthy  kidney- 
may  fail  to  respond  to  the  additional  work  placed  upon  it. 

If  the  pedicle  is  not  compressed  when  the  cortex  is  cut  into,  occa- 
sionally sharp  but  not  prolonged  haemorrhage  occurs,  but  can  usually 
be  easily  controlled  by  pressure,  or  by  retaining  the  finger  in  the  wound 
for  a  few  minutes.  By  making  the  incision  in  the  line  indicated  above, 
few  arteries  of  any  size  are  divided,  and  the  smaller  arterioles,  which 
bleed  profusely  at  first,  soon  contract  and  become  closed. 

Difficulties.  When  the  kidney  is  not  greatly  altered  in  appear- 
ance, the  operation  of  nephrotomy  is  easily  performed,  but  in  not  a  few 
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instances  the  structural  changes  in  and  around  the  organ  are  so  great 
that  it  is  with  the  utmost  difficulty  that  the  surgeon  can  assure  himself 
of  the  relationship  of  parts.  This  arises  from  induration  and  hv-per- 
trophy  of  the  adipose  capsule,  which  becomes  tough  and  inseparably  from 
the  kidney,  or  the  organ  may  be  distorted  or  shrunken,  or  its  contents 
may  have  escaped  into  the  perinephric  tissues.  Under  such  circum- 
stances the  incision  must  be  made  at  the  most  prominent  point. 

The  dressings  and  after-treatment  will  be  considered  in  the  follow- 
ing chapter  (see  p.  571 ). 


NEPHROSTOMY  AND  NEPHROTRESIS 

Nephrostomy  means  incision  into  the  pelvis  of  the  kidney  and 
stitching  the  lips  of  the  renal  wound  to  the  parietes,  followed  by  drain- 
age, which  may  be  temporary  or  permanent. 

Nephrotresis  is  the  term  employed  for  long-continued  or  permanent 
drainage  of  the  kidney  arising  from  an  obstruction  in  the  ureter  which 
cannot  be  remedied,  or  when  there  is  disease  of  the  bladder,  such  as 
a  malignant  tumour,  which  demands  total  cystectomy. 

These  two  operations  may  be  considered  together. 

Indications,  (i)  The  most  urgent  condition  demanding  this  oper- 
ation is  obstruction  to  the  excretion  of  urine,  and  in  considering  the 
question  of  operation  a  clear  distinction  must  be  drawn  between  true  and 
false  anuria.  The  former  (secretory  anuria)  includes  cases  in  which 
the  function  of  the  organ  is  entirely  suppressed,  as  in  diffuse  nephritis 
under  toxic  influences  and  infectious  diseases,  in  tumours  of  the  kidney, 
disease  of  one  kidney  and  absence  of  the  other,  and  in  reflex  anuria. 
The  latter  (excretory  anuria)  is  caused  by  obstruction  to  both  ureters 
or  obstruction  to  one  ureter,  while  the  secreting  power  of  the  other 
kidney  is  impaired.  Whatever  the  cause  of  obstruction  may  be,  it  must 
either  be  removed  at  once  or  nephrotresis  must  be  performed.  In  cases 
of  unilateral  obstructive  anuria  as  well  as  in  bilateral,  if  the  surgeon 
be  in  doubt  as  to  the  capacity  of  the  kidney  first  operated  upon  to  sus- 
tain life,  both  should  be  opened.  Reflex  suppression  in  an  unobstructed 
kidney  is  more  common  than  is  generally  supposed  (see  Report  of  In- 
ternational Association  of  Urology,  Paris,  1908).  In  secretory  anuria 
incision  and  relief  of  tension  often  restore  the  function  as  a  consequence 
of  the  blood-letting  and  by  permitting  passage  of  the  urine  from  the 
uriniferous  tubules. 

(ii)  When  a  ureter  is  obstructed  by  a  condition  which  cannot  be 
removed.    As  soon  as  this  is  proved,  the  pelvis  of  the  kidney  should  be 
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Opened  and  drained  in  order  to  save  the  kidney  from  the  destruction 
which  is  otherwise  certain  to  follow. 

(iii)  In  cases  where  the  ureter  has  been  injured  and  the  function  of 
the  duct  cannot  be  restored  by  grafting  the  ends  together. 

Operation.    The  operation  is  the  same  as  exploration  and  nephrot- 


FiG.  282.    A  Calculus  moulded 

AND     FIXED,     CAUSING     NO     PaIN     OR 
HEMATURIA,  ONLY   PyURIA. 


Fig.  283.  A  Large  sharp  Stone  in 
THE  Pelvis  of  the  Kidney,  causing 
SEVERE  Pain  and  profuse  Hematuria. 
(See  Lancet,  1909,  vol.  i,  p.  8.) 


omy  (see  p.  549),  only  the  drainage  tube  is  kept  in  and  the  urine  is 
collected  as  it  forms. 

In  cases  in  which  it  is  necessary  to  drain  the  kidney  or  bladder  for 
a  considerable  period,  it  is  a  great  comfort  to  the  patient  to  be  able  to 
move  about  unhampered  by  bulky  and  often  soaked  dressings.  Direct 
drainage  by  siphoning  the  urine  into  a  suitable  vessel  perriiits  the  pa- 
tient to  go  about  with  freedom.  The  skin  and  clothing  are  kept  dry,  and 
considerable  expense  is  saved.  The  method  the  writer  used  for  the  last 
five  years  has  been  found  most  useful,  both  in  draining  the  bladder  after 
suprapubic  cystotomy  and  the  kidney  in  cases   such  as  old-standing 
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hydronephrosis  and  pyonephrosis ;  a  description  of  it  will  be  found  in 
the  Glasgow  Medical  Journal  for  September,  1907. 

The  rest  afforded  by  a  lumbar  drain  allows  time  for  compensating 
hypertrophy  of  the  opposite  kidney  to  take  place,  and  not  infrequently 
permits  of  gradual  absorption  of  inflammatory  products,  so  that  a  ureter 
which  has  been  more  or  less  obstructed  for  a  long  period  may  again  be- 
come patent.  This  may  be  demonstrated  by  injecting  coloured  fluid 
into  the  fistula,  and  if  it  appears  in  the  urine  escaping  from  the  bladder, 
then  the  question  of  closing  the  wound  in  the  loin  may  be  considered. 
If,  however,  the  constriction  remains  permanent,  the  subsequent  pro- 
ceedings depend  upon  the  relative  amount  of  work  done  by  the  diseased 
kidney  and  its  neighbour,  which  may  be  ascertained,  not  by  measuring 
the  quantities  of  fluid  coming  from  the  wound  and  from  the  bladder, 
but  by  estimating  the  amount  of  urea  excreted  by  each  organ;  a  kidney 
which  is  almost  useless  functionally  may  excrete  more  fluid  than  its 
healthy  neighbour,  but  the  excretion  may  be  little  more  than  water 
mixed  with  a  little  pus. 


CHAPTER  V 

NEPHRO-LITHOTOM Y :  OPERATIONS  UPON  THE 
RENAL  PELVIS 

Indications.  In  many  cases  a  stone  may  be  known  to  occupy  the 
kidney,  but  may  cause  the  patient  little  trouble.  This  depends  upon  the 
character  of  the  calculus,  and  whether  it  is  fixed  in  its  position,  or 
by  its  mobility  causes  obstruction  to  the  escape  of  urine,  or  from  its 
irregular  surface  irritates  the  mucous  membrane  of  the  pelvis  (Figs. 
282  and  283).  This  operation  may  be  demanded  under  two  very  differ- 
ent circumstances — firstly,  when  the  foreign  body  has,  by  its  presence, 
induced  suppuration  in  the  kidney  or  its  pelvis;  and,  secondly,  when, 
by  the  recent  improvements  in  diagnosis,  the  surgeon  is  able  to  detect 
the  presence  of  a  stone  before  pus  accumulates  in  the  kidney  or  appears 
in  the  urine. 

The  operation  may  be  performed  either  by  the  lumbar  or  the  abdom- 
inal route. 

LUMBAR  NEPHRO-LITHOTOMY 

Operation.  The  early  stages  of  the  operation  are  similar  to  those 
of  exposure  of  the  kidney  (see  p.  549).  The  later  stages  vary  accord- 
ing as  sepsis  is  present  in,  or  absent  from,  the  pelvis  of  the  kidney. 

When  there  is  no  septic  pyelitis.  In  cases  of  calculus  unasso- 
ciated  with  distension  of  the  pelvis  or  enlargement  of  the  organ  some 
difficulty  may  be  experienced  in  discovering  the  position  of  the  stone, 
especially  if  it  be  small  in  size  and  embedded  in  the  substance  of  the 
kidney.  When  the  kidney  has  been  delivered  on  the  loin  and  held  with 
one  hand,  the  first  duty  of  the  surgeon  is  to  examine  it  carefully  and 
systematically  by  palpation  with  the  fingers  of  the  other  hand,  and  should 
any  part  of  the  kidney  or  pelvis  offer  undue  resistance  such  as  to  sug- 
gest the  locality  of  the  calculus,  this  evidence  must  be  further  tested  by 
puncturing  the  organ  with  a  fine-pointed  bistoury.  This  method  of  ex- 
ploration must  be  carried  through  systematically  and  freely,  there  being 
reason  to  believe  that  the  renal  parenchyma  suffers  little  from  this  mode 
of  examination.  The  substance  of  the  kidney  having  been  carefully 
searched  and  no  calculus  found,  the  pelvis  should  next  be  punctured, 
and  a  curved  probe  or  director  should  be  passed  and  the  entire  cavity 
of  the  kidney  explored, 
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If  a  calculus  be  detected  by  the  hand  or  the  probe,  the  operator  has 
the  choice  of  incising  the  renal  parenchyma  or  the  wall  of  the  pelvis. 
If  the  calculus  be  lying  close  to  the  capsule  of  the  kidney  it  is  clear  that 
the  easiest  and  safest  method  of  reaching  the  stone  is  by  cutting  through 
the  tissue  covering  it,  and  this  should  be  done  by  a  straight  incision 
with  a  narrow  knife  to  begin  with;  the  opening  may  be  enlarged  by 
dilating  with  dressing  forceps,  by  which  the  stone  may  be  seized  and 
extracted.  When,  however,  the  stone  is  situated  in  the  pelvis  or  one 
of  the  calyces,  the  question  arises,  Should  the  wall  of  the  pelvis  or  the 
renal  tissue  be  incised?  In  respect  to  this  point  there  is  a  difference 
of  opinion.  Stones  of  large  size  have  been  removed  by  incision  into  the 
pelvis,  while  calculi  of  equal  size  and  weight  have  been  extracted  by 
dividing  the  renal  tissue  by  the  knife.  The  bulk  of  the  stone  cannot 
therefore  be  taken  as  a  guide.  While  the  two  methods  are  equally 
satisfactory  in  respect  to  the  immediate  result,  the  wound  has  healed 
more  easily  in  those  cases  in  which  the  incision  has  been  made  through 
the  parenchyma,  and  permanent  urinary  fistulae  have  been  less  frequent. 

After  the  stone  has  been  removed,  the  kidney  should  be  packed  with 
a  narrow  strip  of  iodoform  gauze,  or  a  drainage  tube  should  be  left  in. 
It  is  well  not  to  suture  the  kidney,  as  free  drainage  for  a  few  days  after 
the  operation  is  of  the  first  importance,  but  the  parietal  wound,  muscles, 
fascia,  and  skin  must  be  carefully  brought  together,  an  opening  being 
left  for  drainage  only. 

When  there  is  septic  pyelitis.  Prior  to  opening  a  calculous  hydro- 
nephrosis or  pyonephrosis  it  is  well  to  empty  the  sac  by  aspiration  and 
wash  it  out  thoroughly  with  an  antiseptic  solution.  When  the  sac  is 
emptied  the  kidney  is  more  easily  delivered,  and  it  is  especially  necessary 
to  reduce  the  bulk  of  the  organ  when  the  ileo-costal  space  is  small.  It 
is  a  great  advantage  in  determining  what  operation  should  be  done  to 
have  a  good  view  of  the  entire  organ.  When  the  sac  of  the  pyo 
nephrosis  is  opened,  a  systematic  method  should  be  employed  to  ex- 
plore the  cavity  of  the  kidney  for  a  calculus,  and  for  this  purpose  the 
organ  should  be  delivered  on  to  the  surface  of  the  loin  when  possible, 
and  the  pelvis  and  calyces,  as  well  as  the  parenchyma,  carefully  ex- 
amined with  the  fingers,  which  are  more  reliable  than  any  other  instru- 
ment in  discovering  a  stone. 

In  the  great  majority  of  instances  the  calculus  is  found  without 
trouble,  but  when  the  cavity  is  very  large  the  fingers  may  fail  to  reach 
the  deeper  parts,  and  this  is  especially  the  case  when  the  stone  is  em- 
bedded in  the  upper  part  of  the  ureter.  In  such  instances  it  is  well  to 
drain  the  kidney  for  a  few  weeks  and  to  make  another  search  when  the 
pyonephrosis  has  contracted. 
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The  stone  having  been  discovered  with  the  finger,  an  attempt  should 
be  made  to  remove  it  through  the  incision  already  made  in  the  paren- 
chyma, either  by  the  finger,,  a  small  lithotomy  scoop,  or  forceps  (see 
^^S'  303)-  Should,  however,  the  stone  be  firmly  fixed  in  the  calyces, 
the  best  plan  to  adopt  is  to  press  the  stone  firmly  towards  the  point 
where  the  cortex  is  thinnest  with  the  finger  in  the  cavity  of  the  pelvis, 
and  to  remove  the  calculus  entire  through  a  fresh  incision  made  there. 
This  should  be  done,  even  if  it  demand  a  very  free  incision  in  the  cortex, 
rather  than  break  the  stone,  as  fragments  are  liable  to  be  left  behind 
and  form  centres  for  future  concretions. 

Phosphatic  stones,  with  bacillus  coli  infection  of  the  renal  pelvis,  are 
often  so  friable  that  they  crumble  in  fragments  as  soon  as  they  are 
grasped  with  forceps.  In  such  circumstances  the  concretion  must  be 
removed  with  a  spoon  and  the  whole  interior  of  the  sac  scraped  carefully 
and  drained  for  a  considerable  time.  When  the  urine  is  alkaline  the 
cavity  in  the  kidney  should  be  washed  out  twice  daily,  and  after  free 
irrigation  a  fluid  culture  of  pure  lactic  acid  bacilli  should  be  introduced 
through  the  drainage  tube  and  left  in.  By  setting  up  lactic  acid  fermen- 
tation the  urea-decomposing  organisms  are  weakened  or  destroyed,  and 
the  acid  formed  dissolves  the  phosphates.  Whether  the  lactic  acid 
bacilli  have  the  power  of  destroying  the  pathogenic  organisms  or 
not  it  is  difficult  to  say,  but  certainly  they  reduce  their  activity  and 
virulence. 

After  a  stone  has  been  removed  from  the  pelvis  of  the  kidney,  or 
from  the  substance  of  the  organ,  a  careful  examination  must  be  made 
to  see  that  no  other  concretions  exist  in  either  of  these  situations  or 
in  the  ureter  (see  p.  599).  Under  exceptional  circumstances,  when  the 
calculus  is  branched  and  is  firmly  adherent,  it  may  be  necessary  to 
divide  it  into  two  or  more  parts  and  remove  each  fragment  separately. 
This  is  best  done  with  small  bone-cutting  forceps.  If  no  stone  be  found 
after  free  incision  and  thorough  exploration,  the  ureter  must  be  ex- 
amined throughout  its  length  (see  p.  600). 

Difficulties.  Besides  those  mentioned  under  nephrotomy,  the  pres- 
ence of  a  stone  in  the  kidney  presents  difficulties  peculiar  to  that  dis- 
ease, (i)  The  stone  may  be  so  small  that  it  is  very  difficult  to  locate 
it  in  a  calyx,  or  in  the  pelvis  (see  Fig.  284),  or  it  may  occupy  an  in- 
dependent pouch  and  only  drop  into  the  pelvis  occasionally.  (2)  The 
calculus  may  be  branched  and  firmly  adherent  to  the  calyces  or  pelvis. 
(3)  Very  large  stones  are  often  difficult  to  remove,  or  considerable 
trouble  may  be  required  to  remove  all  the  calculi  present  because  of 
their  large  number.  (4)  The  stone  of  phosphatic  origin  may  break  up 
very   easily,   and   consequently   can   only    be    removed   in    fragments. 
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(5)  A  calculus  of  considerable  size  may  exist  in  the  kidney  without  being 
detected,  even  by  a  most  careful  and  skilled  examination. 

Dangers.  Hcemorrhage.  While  the  loss  of  blood  at  the  operati  n 
may  be  considerable,  it  is  not  often  a  serious  danger  except  in  patients 
whose  strength  is  greatly  reduced,  and  any  considerable  loss  of  blix  i 
following  the  operation  is  rare.  The  cases  in  which  bleeding  is  mon 
difficult  to  control  are  those  in  which  we  have  to  deal  w  ith  tissues  which 
are  indurated,  and  when  the  arterioles  are  converted  into  rigid  tu'^ 
which  do  not  contract  or  retract  when  divided.    In  such  cases  it  is  saier 

to  excise  the  kidney.  It 
the  bleeding  cannot  'nc 
controlled  at  the  oper- 
ation by  douching  with 
hot  water,  plugging 
with  gauze,  and  apply- 
ing pressure  to  the  sur- 
face of  the  kidney, 
adrenalin  may  be  em- 
ployed locally.  Should 
these  methods  not  suc- 
ceed it  will  be  necessan 
to  remove  the  kidney 
Shock.  In  old- 
standing  disease  shock- 
is  often  very  marked 
for  the  first  eighteen  or 
twenty- four  hours,  and 
\  ^^^^      J_l  ^^^  sickness    may  l)e  per- 

sistent.  This  should  i^ 
guarded  against  by  ha\  - 
Fig.  284.    A  Small  Stone,  causing  Complete      jj^^   ^j^^   patient  un^ler 
Destruction    of   the    Kidney    and    Very    Large      _i  ..  „  1   .^^,, 

Tj      ^  ,  „„„^oT^  observation  and  trea.- 

HVDRONEPHROSIS. 

ment  for  some  tin:e 
prior  to  the  operation,  so  as  to  get  him  into  as  favourable  a  conditi'^^. 
as  possible.  Also  the  surgeon  should  be  specially  careful  to  operate  as 
rapidly  as  possible,  and  not  to  do  more  than  is  absolutely  necessary  at 
the  time.  Loss  of  body  heat  may  be  avoided  by  wrapping  the 
limbs  and  as  much  of  the  trunk  as  possible  in  warmed  gami^et 
tissue,  and,  if  necessary,  strychnine  and  saline  injections  may  -^ 
administered. 

Septic  infection.  This  is  only  likely  to  happen  when  the  sur^^e^r. 
fails  to  provide  free  drainage.    If  the  drain  be  kept  in  till  the  surface> 
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of  the  wound  have  had  time  to  granulate,  the  pyonephrosis  is  not  likely 
to  cause  any  general  infection. 

Urcemia.  This  is  only  likely  to  occur  when  the  other  kidney  is  also 
diseased,  but,  with  our  present  methods  of  examination,  this  emergency 
should  be  foreseen  and  guarded  against. 

After-treatment.  The  patient  should  be  placed  in  bed  in  the 
recumbent  posture  with  a  soft  pillow  under  the  shoulder  and  hip  on  the 
affected  side  so  as  to  avoid  pressure  on  the  wound.  The  dressings 
should  be  changed  at  frequent  intervals  if  any  blood  or  urine  soaks 
through. 

The  packing  or  drainage  tube  may  be  removed  or  shortened  on  the 
fourth  or  fifth  day  in  a  non-suppurative  case,  but  when  sepsis  exists 
prior  to  the  operation,  a  tube  should  be  retained  as  long  as  a  purulent 
discharge  continues.  In  such  cases  the  wound  should  be  douched  with 
I  in  40  carbolic  acid  solution. 

When  there  is  much  shock  after  the  operation,  the  foot  of  the  bed 
should  be  raised  on  blocks,  hot  bags  applied,  and  rectal  feeding  employed 
until  nourishment  can  be  taken  by  the  mouth.  Warm  barley-water, 
flavoured  with  lemon,  and  warm  soured  milk  are  most  easily  retained, 
and  are  very  grateful  to  the  patient,  and  while  they  act  as  diuretics  they 
also  prevent  flatulence,  which  is  often  so  troublesome  after  renal  oper- 
ations. 

When  suppression  of  urine  occurs,  normal  saline  injections  into  the 
rectum  or  into  the  subcutaneous  tissue  are  indicated,  or  subcutaneous 
injections  of  pilocarpin  may  be  administered. 

Retention  of  urine  after  renal  operations  is  very  common  and  re- 
quires the  passage  of  a  catheter.  In  men,  the  reflex  congestion  of  the 
mucous  membrane  of  the  urethra  and  the  muscular  spasm  are  some- 
times so  great  that  a  catheter  will  not  pass — even  the  gentle  introduc- 
tion of  an  instrument  may  cause  free  bleeding.  Rather  than  persevere 
with  the  catheter,  it  is  advisable  to  apply  hot  fomentations  to  the  perineal 
and  hypogastric  regions,  and  to  introduce  a  half-grain  or  a  grain  morphia 
suppository. 

Results.  The  causes  of  death  in  nephro-lithotomy  depend  not 
upon  the  operation  but  upon  the  stage  of  the  disease  for  which  it  is 
performed.  Eliminating  all  cases  in  which  the  presence  of  a  calculus 
was  associated  with  sepsis,  nephro-lithotomy  may  be  described  as  almost 
free  from  danger,  the  mortality  being  only  r.8;^,  whereas  when  sepsis 
has  been  established  a  very  different  result  (8.7;^)  is  obtained. 
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ABDOMINAL  NEPHRO-LITHOTOMY 

Abdominal  nephro-lithotomy  was  suggested  by  Mr.  Knowsley  Thorn- 
ton, who  recommended  an  abdominal  incision  for  the  purpose  of  ex- 
ploration, and,  if  a  stone  be  found,  a  second  incision  in  the  loin  for  its 
extraction. 

When  first  introduced  this  operation  was  employed  occasionally,  but 
time  and  experience  have  limited  its  use  to  exceptional  cases. 
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Papillotomy.  In  cases  of  renal  varix,  small  tumours  in  the  pelvis 
of  the  kidney,  or  bleeding  ulcers,  after  bisection  of  the  kidney  it  n:sy 
be  found  necessary  to  remove  a  papilla  or  a  portion  of  the  kidney  fr  m 
the  side  of  the  pelvis. 

Pyelotomy  has  been  suggested  in  place  of  section  of  the  cortex,  mvi 
has  been  successfully  carried  out  in  a  few  fortunate  instances,  but  great 
is  the  danger  of  overlooking  a  small  lesion  in  the  pelvis  when  the  latter 
is  opened  direct.  The  kidney  is  divided  in  its  whole  length  as  descrii>eJ 
above  (p.  561),  the  pelvis  is  fully  exposed  to  view,  the  lesion  in  the 
kidney  is  located  and  removed  by  cutting  out  a  wedge-shaped  secti<n. 
and  the  cut  surfaces  of  the  papillary  wound  are  sutured  with  fine  catgrt. 
The  surfaces  of  the  longitudinal  incision  are  then  carefully  adiii>teii 
and  fixed  by  thick  gut  mattress  sutures  for  the  parenchyma,  and  fine 
interrupted  sutures  for  the  margins  and  capsule  (Fig.  285). 

Curetting.  In  cases  of  tuberculosis  of  the  renal  pelvis,  renal  \*arix. 
and  tumours  of  the  kidney,  curetting  of  the  pelvis  or  of  one  or  two  "t 
the  calyces  of  the  kidney  has  been  resorted  to,  but  seldom  with  ultimate 
success.  If  the  lesion  is  one  that  can  be  completely  removed,  papi!!- 
tomy  is  the  operation  to  be  recommended,  whereas  if  it  cannot  be  ex- 
cised by  clean  cutting  the  free  use  of  the  curette  is  not  likely  to  do  gtx<i 

Excision  of  tumours.  The  cases  of  successful  excision  •: 
tumours  from  the  pelvis  oi  the  kidney  are  very  few  in  number,  for  the 
reason  that  in  the  pelvis  of  the  kidney,  as  in  the  posterior  nares  ar.i 
the  rectum,  papillomata,  which  appear  histologically  to  be  benign,  nearv 
always  prove  clinically  to  be  malignant :  consequently  the  proper  treat- 
ment is  total  nephrectomy  combined  with  ureterectomy.  It  is  advisV  it: 
to  remove  the  ureter  because  of  the  well-known  tendency  of  5uch 
tumours  of  the  kidney  to  recur  in  the  ureter,  and  the  danger  of  recur- 
rence persists  for  years  after  a  nephrectomy.  The  only  growth?  >"^ 
cess  fully  removed  from  the  pelvis  are  simple  angiomata,  Papillomata, 
even  in  children,  are  generally  malignant. 
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Pyelotomy  is  the  term  employed  for  the  operation  of  opening  the 
renal  pelvis  sufficiently  to  explore  its  cavity  with  the  forefinger,  and 
has  been  used  to  avoid  the  procedure  of  opening  through  the  paren- 
chyma of  the  kidney.    It  is  used  now  in  aseptic  cases  in  which  a  stone 


Fig.  285.  Section  of  a  Kidney,  showing  the  Mode  of  Suturing,  a,  Mat- 
tress sutures  passed  through  the  substance  and  capsule  of  the  kidney,  b,  Inter- 
rupted sutures  uniting  the  capsule  and  superficial  parts,  r.a,  Renal  artery;  r.v, 
Renal  vein;  u,  Ureter.     (Newman,  Brit.  Journ.  of  Surg.,  vol.  i,  No.  i.) 

is  known  to  be  located  in  the  pelvis,  or  for  sounding  the  ureters  from 
above  downwards. 

After  the  kidney  has  been  freed  from  its  surroundings  and  delivered 
on  to  the  loin,  it  is  pushed  upwards  over  the  upper  lip  of  the  wound. 
Then  a  clamp  with  rubber  tubing  covering  the  blades  is  gently  applied  to 
the  vessels  of  the  pedicle,  leaving  the  ureter  free. 

The  kidney  is  held  fixed  by  an  assistant  and  an  incision  is  made 
from  the  junction  of  the  pelvis  with  the  kidney  downwards  towards  the 
ureter,  care  being  taken  not  to  cut  too  deeply  so  as  to  wound  the  other 
side  of  the  pelvis.  The  incision  must  be  sufficiently  long  to  admit  the 
tip  of  the  little  finger,  but  if  this  cannot  make  a  satisfactory  explora- 
tion, the  incision  must  be  prolonged  to  admit  the  forefinger.    It  is  much 
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better  to  enlarge  the  opening  by  a  clean  cut  with  the  knife  than  to  tear 
by  dilating.  As  a  rule  the  little  finger  succeeds  in  making  a  complete 
exploration.  After  a  general  examination  of  the  pelvis,  each  of  the 
calyces  should  be  explored  separately,  even  although  a  stone  has  been 
already  found,  as  frequently  there  is  more  than  one.  This  rule  applies 
to  all  examinations.  Be  not  contented  by  finding  a  lesion  which  may 
explain  the  case,  satisfy  yourself  that  there  are  no  others;  full  explora- 
tion probably  involves  only  a  few  minutes'  delay. 

A  small  stone  is  usually  easily  dislodged  by  the  finger,  a  small  spoon, 
or  curved  dressing  forceps.  For  the  removal  of  a  large  stone  this  oper- 
ation is  not  suitable,  nor  does  it  give  a  satisfactory  view  of  the  cavity 
of  the  kidney.  When  the  operation  is  limited  to  suitable  cases  the  risk 
of  urinary  fistula  following  is  very  small.  The  incision  should  be  closed 
completely  by  Lembert  sutures  and  a  drainage  tube  left  in  the  wound 
of  the  parietes.  If  the  ureter  is  free,  no  escape  of  urine  should  take 
place  from  the  pelvis,  but  if  the  ureter  is  not,  it  is  well  to  place  a  drain- 
age tube  into  the  pelvis. 

Suturing  of  incisions  in  the  kidney  is  employed  to  control  imme- 
diate hc-emorrhage  and  to  secure  satisfactory  union.  On  account  of  the 
friable  nature  of  the  parenchyma  stout  catgut  is  used.  The  round  wide- 
curved  needle  is  employed  and  the  sutures  are  laced  mattress-fashion 
about  one-third  of  an  inch  apart  (Fig.  285)  through  the  substance  of 
the  organ,  while  interrupted  sutures  are  used  to  unite  the  capsule  and 
superficial  pnrts. 

It  is  necessary  to  pass  the  sutures  a  through  the  capsule  of  the  kid- 
ney, otherwise  they  are  liable  to  cut  into  the  substance  of  the  kidney 
and  become  loose. 

After  the  sutures  have  been  applied,  the  kidney  is  replaced  in  its 
normal  position,  and  the  wound  in  the  parietes  thoroughly  washed  out 
with  boric  acid  solution.  A  cigarette  drain  is  then  introduced  and  kept 
in  as  long  as  there  is  any  urinary  leakage.  The  muscular  structures 
are  brought  together  in  separate  layers  with  gut  sutures  while  the  skin  is 
sewed  up  with  silk,  a  continuous  button-hole  stitch  being  probably  the 
best. 


NEPHRO-LITHOTOMY  (MAYO  TECHNIQUE) 

Mayo  has  reported  in  Surgery,  Gyncecology  and  Obstetrics  his  tech- 
nique and  the  results  of  the  operation  at  the  Mayo  Clinic.  The  experi- 
ence of  this  master  surgeon  is  such  that  I  thought  it  advisable  to  insert 
his  report,  which  is  as  follows: 

From  January  i,   1898,  to  December  31,   1915,  450  patients  with 
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stone  in  the  kidney  were  operated  on  in  the  Clinic  (484  operations). 
Three  died,  a  mortality  of  o.6ji^.  The  percentage  represents  the  number 
of  patients  who  died  in  the  hospital  without  regard  to  cause  of  death 
or  length  of  time  after  operation.  The  results  achieved  were  due 
more  to  the  painstaking  care  with  which  the  diagnoses  were  made,  the 
function  of  the  kidney  estimated,  and  the  patients  prepared  for  opera- 
tion than  to  any  purely  technical  feature  of  the  procedures  employed 
in  removing  the  stones. 

Recurrence.  Multiple  stones  in  the  parenchyma  of  the  kidney  are 
prone  to  recur.  In  one  case  in  which  I  removed  28  stones  from  one 
kidney  and  26  from  the  other,  I  re-operated  on  the  patient  within  two 
years  for  stones  in  both  kidneys.  Grave  symptoms  gradually  developed 
each  time  the  stones  re-formed.  It  is  possible  that  in  the  few  cases  of 
this  type  which  have  come  under  our  observation,  the  stone  formations 
were  secondary  to  haematogenous  infections  of  the  cortex.  Fortu- 
nately, multiple  parenchymatous  stones  in  both  kidneys  occur  but  rarely ; 
according  to  Braasch  they  were  found  in  but  5  of  48  cases  of  bilateral 
stones. 

Persons  having  large  and  branched  stones  located  in  hopelessly 
damaged  and  infected  kidneys  are  exceedingly  liable  to  recurrence  of 
stone  following  a  conservative  operation  and  therefore,  if  the  remaining 
kidney  is  sound,  there  is  an  increasing  tendency  on  the  part  of  surgeons 
to  remove  the  affected  organ  at  the  primary  operation.  Previous  to  the 
nephrectomy,  urologic  examination  will  have  demonstrated  the  absence 
or  the  great  reduction  in  functional  capacity  of  the  affected  organ  and 
will  have  shown  that  it  is  infected  beyond  permanent  restoration  to  even 
limited  function.  In  our  experience  one  of  the  most  common  causes 
of  recurrence  of  stone  has  been  attempts  to  conserve  a  badly  damaged 
kidney  which  was  of  little  use  functionally  and  a  continuous  menace  to 
the  future  health  of  the  patient. 

If  both  kidneys  are  involved  extensively,  it  will  of  course  be  neces- 
f^ary  to  save  them  both.  After  the  removal  of  the  stones  under  these 
circumstances,  the  pelvis  of  the  kidney  should  be  drained  by  a  rubber 
tube  through  the  cortex,  and  each  calyx  containing  a  stone,  which  has 
extended  out  into  the  parenchyma  by  atrophy  necrosis  until  it  can  be 
felt  with  the  finger  as  a  softened  area  in  the  cortex,  should  also  be 
drained  separately  through  a  counter-puncture.  Drainage  provides  an 
opportunity  for  the  relief  of  the  infection  and  also  for  contraction  of 
the  large  renal  cavities  from  which  the  stones  were  removed.  Drainage 
must  be  thorough  and  effected  by  means  of  a  rubber  tube  and  rubber 
tissue  rather  than  gauze.  Gauze  drainage  tends  to  leave  a  fistula  which 
is    slow    to    heal      Small    cigarette    drains,    however,    are    satisfac- 
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tory  for  the  drainage  of  the  calyces  and  smaller  stone-containing 
pockets,  but  a  tube  should  be  used  for  drainage  of  the  pelvis. 

Recurrence  of  stone  is  sometimes  due  also  to  attempts  to  remove 
the  stone  through  a  too  small  incision.  In  these  attempts  the  stone  is 
crushed  or  fragments  are  loosened  from  it  which  remain  in  the 
urinary  tract  to  be  painfully  passed  out  later  by  way  of  the  ureter  or  to 
become  the  nidus  of  a  secondary  kidney  stone. 

Another  error  to  which  Braasch  has  called  attention  is  the  fact  that, 
in  cases  of  multiple  stones,  roentgenograms  may  show  only  a  single 
shadow,  because  the  several  stones  are  superimposed  upon  each  other. 
We,  therefore,  should  not  trust  entirely  to  the  roentgenogram  as  to  the 
number  of  stones  present.  We  must  produce  all  the  stones  that  arc 
shown  by  the  roentgenogram  and  then  introduce  the  finger  into  the 
pelvis  and  cavities  to  see  that  no  others  remain.  On  one  occasion  after 
a  stone  corresponding  in  location,  size,  and  general  appearance  to  the 
finding  in  the  roentgenogram  was  removed  from  the  pelvis,  a  second 
roentgenogram  made  before  the  patient  was  discharged  from  the  Clinic 
showed  a  small  stone  which  had  remained  hidden.  To  prevent  these 
failures,  a  roentgenogram  of  the  kidney  is  now  made  in  every  case  uf 
operation  for  the  removal  of  stone  before  the  patient  is  discharged  from 
the  Clinic.  It  has  been  stated  that  we  cannot  know^  whether  or  not  the 
stones  have  re-formed  in  a  kidney  unless  a  roentgenogram  has  been 
taken.  Unfortunately,  however,  unless  a  roentgenogram  is  taken  imme- 
diately after  the  operation,  we  have  no  means  of  knowing  whether  stent 
shadows  in  a  subsequent  roentgenogram  are  those  of  stones  that  were 
overlooked  or  of  new  ones. 

Our  experience  shows  that  the  percentage  of  recurrences  of  stone 
will  be  small,  certainly  under  loj^,  if  at  the  primary  operation  goinl 
judgment  is  exercised  in  selecting  and  carrying  out  the  best  surgical 
procedure  for  each  individual  case. 

SURGICAL  TREATMENT 

Hospital  organization  and  operating-room  technique  have  been  sc 
standardized  that  during  an  operation  sepsis  is  rarely  introduced  from 
without.  With  good  exposure  the  surgeon  is  able  to  properly  handV 
septic  renal  conditions  and  prevent  soiling  of  the  operative  field  from 
within.  Next  to  soiling  from  septic  contents  of  the  kidney  itself,  lack 
of  proper  hcxmostasis  is  the  most  frequent  cause  of  those  processes 
which,  directly  or  indirectly,  lead  to  sepsis  and  death,  or  those  secondar\ 
conditions  which  end  in  recurrence  of  stone,  hernia,  or  other  scqucte. 

The  incision  outlined  in  Fig.  286,  and  which  I  have  described  pr^ 
viously,  mobilizes  the  lower  wall  of  the  thorax,  enables  adequate  ex- 
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posure  of  the  kidney,  and  does  not  result  in  injury  to  important  nerves 
or  other  structures.  As  pointed  out  by  Charles  H.  Mayo  more  than 
fifteen  years  ago,  a  cross  cut  of  muscle  when  properly  sutured  is  almost 
never  followed  by  hernia.  On  the  contrary,  the  muscle  fibres  have  little 
cohesion  and  are  held  together  laterally  by  aponeurotic  coverings  on 


Fig.  286.    Proper  Incision  for  Operations  on  the  Kidney.  (Mayo.) 

which  structures  the  protection  against  hernia  in  muscle-splitting  oper- 
ations rests. 

Pelvio-lithotomy  (200  cases).  Pelvio-lithotomy  is  the  most  gen- 
erally useful  operation  for  stone  in  the  kidney.  As  shown  by  Brodel, 
the  anterior  row  of  calyces  and  the  anterior  half  of  the  posterior  row  in 
about  95^  of  the  cases  are  supplied  by  the  anterior  renal  arteries  and 
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the  kidney  is  notched  on  the  posterior  surface.  In  the  small  remainder 
the  contrary  is  true.  The  kidney  is  separated  from  its  fatty  capsule 
and  brought  well  up  into  the  wound  so  as  to  expose  the  pelvis  in  the 
notch.  If  the  stone  is  felt,  it  is  removed  by  direct  incision,  and  a 
search  is  made  with  the  finger  within  the  pelvis  for  others.  The  pelvis 
is  then  sutured  with  catgut,  the  kidney  dropped  back  into  position. 
carefully  surrounded  by  its  fatty  covering  (which  should  not  have  been 
lacerated  in  the  separation),  and  two  or  three  rolls  of  rubber  tissue  are 
introduced  into  the  kidney  space  to  provide  temporary  drainage.  It  the 
stone  cannot  be  felt,  needling  or  pummelling  in  an  effort  to  confirm  the 
X-ray  diagnosis  injures  the  kidney  and  serves  no  good  purpose.  The 
pelvis  of  the  kidney  should  be  exposed  by  dissecting  the  fatty  tissues 
back  from  it  in  a  flap-like  manner,  and  the  stone  located  by  the  finger 
introduced  through  an  incision  into  the  pelvic  cavity,  and  removed. 
The  capsule  should  then  be  sutured  with  a  few  interrupted  sutures  o: 
catgut,  and  the  fatty  fascial  flap,  to  which  I  have  previously  called  atten- 
tion, placed  and  sutured  in  position  (Fig.  287).  The  kidney  should  ther 
be  dropped  back  within  the  fatty  capsule  and  the  rubber-tissue  drains  .n- 
troduced.  Drainage  of  the  pelvis  of  the  kidney  is  rarely  required  after 
pelvio-lithotomy  for  uncomplicated  stones  in  the  pelvis.  If  necessary,  it 
should  be  done  not  through  the  pelvis,  but  by  counter-puncture  through 
one  of  the  calyces,  preferably  the  posterior  inferior  calyx. 

Combined  pelvio-lithotomy  and  nephro-lithotomy,  34  cases.  While 
usually  it  is  possible  to  remove  stones  situated  in  the  calyces  through  the 
renal  pelvis,  the  communication  between  the  renal  pelvis  and  the  calyx 
may  be  so  small  as  to  cause  fragmentation  of  the  stone  in  attempts  a: 
removal.  Moreover,  much  cortical  infection  may  be  present  about  the 
stone,  necessitating  drainage.  With  the  finger  in  the  pelvis,  a  counter- 
puncture  permitting  easy  removal  of  the  stone  should  be  made  in  the 
cortex  above  it  and  a  drain  inserted.  Stones  may  be  removed  in  this 
way  from  several  or  all  the  calyces.  Each  cavity  should  be  draine*. 
separately ;  at  least  one  tube  should  lead  to  the  renal  pelvis. 

Nephro-lithotomy  (4  cases).  Nephro-lithotomy  is  an  operatir 
we  seldom  perform  for  uncomplicated  stones  in  the  pelvis  and  calyces 
It  injures  the  kidney  and  is  liable  to  be  followed  by  secohdarj'  hjen:«'r- 
rhage  by  way  of  the  ureter,  beginning  four  to  ten  days  after  operatur 
The  haemorrhage  may  be  so  severe  as  to  necessitate  the  removal  of  the 
kidney  to  check  it.  Several  of  our  patients  had  haemorrhages  after  oper- 
ation, and  in  4  it  was  necessary  to  do  nephrectomy  to  save  their  li^"ev 
This,  of  course,  is  an  extremely  high  percentage,  and  does  not  represent 
what  might  be  called  the  normal  incidence  of  secondary  b^eniorrhace 
since  the  stones  were  removed  from  the  kidney  through  the  cortex,  net 
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as  an  operation  of  choice,  but  only  for  good  and  sufficient  reasons.  It 
was  done,  for  instance,  in  secondary  operations  when  the  kidney  was 
firmly  fixed  as  a  result  of  former  operation. 

The  rule  is  that  if  a  stone  is  removed  from  an  infected  kidney  by 
nephro-lithotomy,  a  drain  is  introduced  through  the  cut  cortex  of  the 


tnffvv*^*'^    1^*    p*i^x* 
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Fig.  287.    Pelvis  of  the  Kidney  sutured,  Fatty  Fascial  Flap  replaced, 
FOLLOWING  Pelvio-lithotomy.     (Mayo.) 

kidney  into  the  pelvis ;  otherwise  drainage  is  unnecessary.  If  a  number 
of  stones  are  present  and  there  is  atrophy  necrosis  in  various  areas  of 
the  kidney-substance  over  the  stones,  it  is  wise  to  drain  each  cavity 
separately.    Small  cigarette  drains  are  excellent  for  the  purpose. 

Nephrectomy   (204  cases).     In  not  a  single  instance  in  which 
nephrectomy  was  performed  was  there  reason  to  regret  the  removal  of 
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the  kidney  either  after  examining  the  specimen  or  in  the  later  events 
of  the  patient's  history,  while  in  a  number  of  instances  in  which  a  con- 
servative operation  had  been  performed  the  necessity  for  secondan 
nephrectomy  after  some  months  or  years  of  trouble  made  it  evident  that 


Fig.   288.     Subcapsular   Nephrectomy.     Capsule   incised   along  the  superior 
border  of  the  kidney  and  enucleation  begun.     (Mayo.) 

the  excision  of  the  kidney  would  have  been  the  better  primary  opera- 
tion. 

In  the  larger  number  of  cases  in  which  nephrectomy  was  done 
there  was  pyonephrosis  and  stone,  and  nephrectomy  was  obviously  the 
only  treatment  that  could  be  considered.  Four  nephrectomies  were  per- 
formed following  conservative  operations  for  stone.  In  the  small  num- 
ber remaining  in  which  nephrectomy  was  done  the  function  was  >o 
limited  as  to  be  negligible,  but  it  would  have  been  possible  to  save  the 
remnant  of  the  kidney.  Should  this  have  been  done?  Since  stone 
did  not  form  or  re-form  in  the  remaining  kidney  in  any  of  these  cases 
and  no  symptoms  developed  subsequently  to  indicate  renal  insufficiency 
we  must  conclude  that  the  practice  followed  was  sound.  In  most  cases, 
nephrectomy  is  easily  done  through  the  incision  described,  but  in  some 
cases,  especially  of  pyonephrosis,  the  kidney  may  be  encapsulated  by  a 
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Antervot    sue  face 
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Fig.  289.  Subcapsular  Nephrectomy  for  Pyonephrosis,  Kidney  drawn 
OUTSIDE  of  the  Capsule.  Incision  being  made  which  separates  the  capsule  from 
the  kidney  sinus.     (Mayo,) 
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massive  wall  of  connective  tissue  and  the  attempt  to  remove  it  with  the 
protective  wall  may  cause  the  accidental  opening  of  the  pleura  or  more 
often  of  the  peritoneal  cavity.  While  neither  of  these  accidents  is  of 
great  moment  (and  I  have  never  seen  trouble  follow  if  the  pleural  or 


Fig.  290.     Subcapsular  Nephrectomy  for  Pyonephrosis.     Ureter  tied  and 
divided.     Kidney  drawn   away   from   the   capsule,  exposing  the   renal   vessels. 

(Mayo.) 

peritoneal  rents  were  promptly  sutured  with  catgut),  it  is  at  least  un- 
necessary. The  most  serious  risk  in  the  removal  of  such  a  kidney  with 
its  capsule  lies  in  the  fact  that  on  the  right  side  the  vena  cava  or  the 
duodenum  may  be  injured  during  the  operation. 

Tuffier's  method  of  doing  a  subcapsular  nephrectomy  is  well  worth 
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mentioning.  After  exposing  the  kidney,  he  makes  an  opening  through 
the  fibrous  capsule  down  to  the  pyonephrotic  sac  and,  with  the  hand, 
quickly  decorticates  the  kidney.  He  then  lifts  it  out  from  within  the 
attached  capsule  which  is  turned  back  about  the  pedicle  (see  Fig.  288), 
places  a  pair  of  clamps  across  the  pedicle,  cuts  the  kidney  away,  and 
packs  the  cavity  with  gauze. 

FederoflF  has  made  an  addition  to  Tuffier's  subcapsular  nephrectomy 
which  renders  the  securing  of  the  pedicle  extremely  easy.  Drawing  the 
kidney  out  of  its  capsule,  with  a  knife  he  separates  the  capsule  from 
the  sinus  of  the  kidney  as  it  is  folded  back  over  the  pedicle.  This  al- 
lows the  kidney  with  the  renal  vessels  to  be  drawn  through  the  capsule, 
top  and  bottom,  and  makes  possible  separate  ligation  of  the  vessels 
(see  Fig.  289). 

The  most  difficult  nephrectomies  are  those  which  must  be  done 
following  a  nephrotomy  which  has  left  a  fistula  leading  to  a  remnant 
of  kidney.  The  safe  way  is  to  introduce  a  knife  through  the  fistula 
to  the  kidney,  and  then  split  all  the  outer  wall  until  a  sufficient  opening 
has  been  made  for  subcapsular  nephrectomy  (see  Fig.  290).  If  forceps 
are  left  on  the  pedicle,  the  admonition  of  Price  should  be  remembered : 
Unclamp  the  forceps  at  the  proper  time — 48  to  ^2  hours — but  do  not 
remove  them  until  from  8  to  12  hours  afterward  in  order  that  the  tissues 
firmly  compressed  may  have  an  opportunity  to  retract.  Should  the 
forceps  be  removed  at  once  after  unclamping,  the  ends  of  the  vessels 
in  their  bite  may  be  torn  apart,  permitting  haemorrhage. 


CHAPTER  VI 
NEPHRECTOMY 

Indications.     ( i )  Haemorrhage  from  injury  or  from  disease  is  a 
condition  which  may  call  for  either  partial  or  complete  nephrectomy. 

Bleeding  may  be  the 
only  s>TTiptom,  as,  for 
example,  in  papilloma 
of  the  pelvis,  early  tu- 
berculosis, carcinoma. 
renal  varix,  a  haematu- 
ria  from  passive 
hyperaemia. 

(2)  Tuberculous  dis- 
ease. When  the  disease 
is  limited  to  one  kidney. 
as  it  usually  is  in  the 
beginning,  primary  ne- 
phrectomy is  the  opera- 
tion to  adopt,  and  it 
may  be  undertaken  with 
a  very  fair  prospect 
of  a  favourable  resuh. 
But  if  the  disease  ha- 
reached  an  advanced 
stage,  probably  a  ne- 
phrotomy will  be  found 
more  suitable  in  the 
first  instance,  and  the 
question  of  a  secondan' 
nephrectomy  may  ^^ 
left  to  be  determined 
by  the  demands  of 
the  individual  cases. 
(3)  Malignant  disease.  In  sarcoma,  so  long  as  there  is  no  e\ndence 
of  secondary  formations  and  the  general  strength  of  the  child  gives 
hope  of  success,  an  abdominal  exploration  should  be  made  as  early  a> 
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Fig.  291.    Advanced  Tuberculosis  of  the  Kidney. 
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possible,  and  if  the  growth  can  be  enucleated  a  primary  nephrectomy 
should  be  performed. 

In  carcinoma  of  the  parenchyma  the  disease  remains  localized  for  a 
considerable  period.  The  great  difficulty  one  has  to  contend  with  is  that 
subcapsular  carcinoma  may  be  present  for  a  long  time  without  giving 
rise  to  a  palpable  swelling  in  the  loin,  pain,  or  other  indication  of  its 
presence. 

(4)  Injury,  When  the  symptoms  indicate  that  the  laceration  of 
the  kidney  is  severe,  and  there  is  danger  of  the  patient  bleeding  to  death, 
either  from  the  escape  of 

blood  by  the  ureter  or  into 
the  tissue  surrounding  the 
kidney,  the  surgeon  is  jus- 
tified in  cutting  down  upon 
the  kidney  and  removing 
it  if  the  organ  be  de- 
stroyed. 

It  is  obvious  that  when 
there  is  evidence  of  effu- 
sion of  blood  or  of  urine 
into  the  peritoneal  cavity, 
immediate  abdominal 
nephrectomy  is  indicated, 
and  during  the  perform- 
ance of  the  operation  the 
kidney  and  spleen  should 
be  explored  and  any  lacer- 
ations attended  to;  but 
when  rupture  of  the  kid- 
ney alone  is  suspected,  and 
the  haemorrhage  is  not  se- 
vere, it  is  well  to  delay  in- 
terfering, so  long  as  urine 
is  freely  excreted,  as  in  a 
large  proportion  of  cases 
palliative  treatment  is  all  that  is  required.  Nephrectomy  may  be  partial 
or  complete,  and  the  kidney  may  be  excised  either  through  a  lumbar  or 
an  abdominal  incision. 

(5)  Septic  infection  ztnth  or  unthout  calculus. 

(a)  When  the  kidney  is  so  destroyed  that  it  cannot  do  useful  work, 
and  the  disease  is  reducing  the  patient's  health  from  septic  infection 

(b)  Recurrent  calculus  and  permanent  renal  fistula. 


Fig.  292.  The  Abdominal  Contents  of  a 
Guinea-pig  killed  four  weeks  after  inocu- 
lation WITH  Urine  from  a  case  of  Tubercu- 
lous Nephritis.  Showing  miliary  tubercles 
in  the  spleen,  liver,  peritoneum,  omentum,  and 
lungs. 
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(c)  Obstruction  to  the  ureter  which  cannot  be  remedied  by  a  plastic 
operation. 

There  are  many  ways  of  doing  the  operation,  and  the  chief  argu- 
ments for  and  against  the  median  and  lateral  abdominal  and  the  lumbar 
methods  of  performing  nephrectomy  may  be  stated  thus : — 

The  first  method  has  been  largely  employed  in  the  treatment  of  such 
conditions  as  hydronephrosis,  cystic  disease,  and  neoplasm — ^lesions  in 
which  considerable  space  is  required  for  manipulation.  In  so  far  as  it 
widens  the  field  of  operation,  and  gives  the  operator  free  access  not 
only  for  the  removal  of  the  diseased  parts  and  for  the  controlling  of 
hcemorrhage.  but  also  for  the  purpose  of  ascertaining,  as  far  as  is  pos- 
sible by  palpation,  the  condition  of  the  other  kidney,  this  operation  is  to 
be  commended.  But  while  these  advantages  cannot  be  denied,  it  has 
been  urged  against  both  of  the  abdominal  operations,  but  especially  the 
median,  that  not  only  is  the  peritoneum  wounded,  but  the  mesocolon 
must  be  divided  before  the  kidney  is  reached.  Besides,  as  a  consequence 
of  the  situation  of  the  wounds  and  the  circumstance  that  the  peritoneal 
cavity  has  been  opened,  it  is  found  difficult  to  drain  aw^ay  the  blood 
and  discharges  without  contaminating  the  abdominal  sacs,  and  thereby 
increasing  the  danger  of  death  from  peritonitis. 

Another,  but  what  seems  to  be  an  unlikely  drawback  to  the  abdom- 
inal operations,  is  the  supposed  liability  to  ventral  hernia  at  the  site  of 
the  incision  through  a  tense  muscular  abdominal  wall.  Taking  all  case> 
of  abdominal  section,  in  how  many  has  ventral  hernia  been  induced' 
Very  few  have  been  published,  notwithstanding  the  large  number  of 
abdominal  sections  that  are  being  performed  yearly.  The  two  most 
serious  objections  to  the  abdominal  operations  are  the  trouble  occa- 
sioned during  the  operation  by  the  intestine  protruding  through  the 
wound,  and  the  difficulty  in  procuring  efficient  drainage  afterwards. 

The  advantage  claimed  for  the  lateral  abdominal  (Langenbuch's^ 
incision,  as  compared  with  the  median  abdominal,  is  that  by  careful 
manipulation,  even  although  the  peritoneum  be  opened  during  the  first 
stage  of  the  operation,  the  kidney  can  be  removed  without  danger  of  the 
cavity  of  the  abdomen  being  contaminated  by  subsequently  suturing  the 
mesocolon  to  the  margin  of  the  anterior  lip  of  the  parietal  incision. 

Another  reason  why  this  operation  should  be  selected  is  that,  on 
account  of  the  situation  of  the  incision  at  the  outer  border  of  the  rectus 
muscle,  the  kidney  is  easily  reached  and  its  vessels  and  ureter  secureii, 
while  at  the  same  time  the  large  veins  in  the  anterior  layer  of  the  meso- 
colon are  avoided.  By  this  operation  good  drainage  is  secured,  and  the 
wound  is  practically  made  an  extra-peritoneal  one. 

The  advantages  of  lumbar  nephrectomy  over  the  abdominal  opera- 
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tions  are  that,  unless  by  misadventure,  the  peritoneal  cavity  is  not 
opened,  the  wound  is  easily  and  efficiently  drained,  and  no  structures  are 
injured  except  those  composing  the  parietal  wall.  But,  on  the  other 
hand,  on  account  of  the  small  space  afforded,  the  surgeon  may  experience 
difficulty  in  reaching  and  removing  the  kidney  in  some  cases,  and,  as  a 
consequence  of  awkward  manipulation,  the  vessels  of  the  pedicle  have 
been  lacerated  and  even  the  renal  tissue  ruptured. 

LUMBAR  NEPHRECTOMY 

The  kidney  having  been  laid  bare  by  the  method  described  above 
(p.  549),  the  next  step  in  the  operation  is  to  separate  it  from  its  sur- 
roundings, which  is  easy  or  difficult  according  as  the  surface  of  the  kid- 
ney has  or  has  not  formed  adhesions  to  the  neighbouring  parts.  When 
the  surface  of  the 
kidney  i  s  normal, 
the  organ  can  be 
separated  from  the 
tissues  around  i  t 
with  ease,  either  by 
the  finger  or  by  a 
periosteal  elevator. 
This  is  frequently 
the  case  in  such  le-        ^^^*  ^^^'    ^<^^ceps  for  delivering  the  Kidney  on 

,       J  TO  THE  Loin. 

sions  as  hydro- 

nephrosis,  cystic  disease,  benign  tumours,  and  renal  calculus.  But  when 
the  disease  is  of  an  inflammatory  nature,  or  has  led  to  perinephritis,  the 
condition  of  matters  is  very  different,  and  the  difficulties  of  the  opera- 
tion are  greatly  enhanced  by  the  adhesions  which  the  indurated  adipose 
capsule  has  formed  with  its  surroundings.  Consequently  in  such  lesions 
as  suppurative  disease  of  the  kidney,  old-standing  renal  calculus,  tuber- 
culosis, and  malignant  growths,  the  operation  is  a  more  serious  one  in 
itself. 

While,  however,  the  adipose  and  fibrous  capsules  have  become  firmly 
adherent  to  their  surroundings,  the  kidney  itself  may  not  be  so  strongly 
united  to  its  capsule.  Taking  advantage  of  this  circumstance,  it  is 
advisable  that,  instead  of  removing  the  kidney  in  its  capsule,  the  kidney 
should  be  exposed,  the  fibrous  capsule  divided,  and  the  organ  enucleated 
from  it.  In  doing  this,  however,  there  may  be  free  haemorrhage  in  a 
few  cases,  as  frequently  small  vessels  and  sometimes  large  ones  pass 
from  the  capsule  to  the  surface  of  the  kidney.  This  danger  of  haemor- 
rhage is  not  great,  as  the  divided  vessels  when  normal  in  size  soon  close. 
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It  is  otherwise  when  the  indurated  tissue  around  is  injured.  The  tissue 
being  not  only  vascular,  but  greatly  indurated,  the  vessels  passing 
through  it  gape  when  divided,  and  show  no  tendency  to  contract.  Hence, 
the  bleeding  which  occurs  when  the  inflamed  perinephritic  tissue  is  cut 


Fig.  294.    The  Pedicle  of  the  Right  Kidney  clamped  and  tied. 


Fig.  295.    Forceps  for  clamping  the  Renal  Pedicle. 

or  injured  is  a  general  oozing,  large  in  amount  and  sometimes  even 
dangerous. 

The  kidney  having  been  freed  and  delivered  with  the  hand  or  with 
the  help  of  forceps  (see  Fig.  293)  and  the  pedicle  exposed,  it  should  be 
clamped  with  forceps  (see  Fig.  295),  and  a  double  chromic  catgut  liga- 
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ture  should  be  passed  round  the  vessels,  and  another  round  the  ureter, 
by  an  aneurysm  needle  (see  Fig.  294).  The  kidney  is  then  dragged 
gently  outwards,  and  the  needle  having  been  withdrawn  the  ligatures 
are  tied.  While  one  set  is  made  to  include  the  vessels  the  other  set  se- 
cures the  ureter.  Having  fixed  the  ligatures,  the  last  step  of  the  opera- 
tion is  proceeded  with,  and  the  organ  is  removed  by  cutting  the  pedicle 
between  the  ligatures  as  close  to  the  hilum  as  possible  with  curved 
scissors  cutting  on  the  flat. 

After  the  division  of  the  pedicle  the  renal  artery  should  be  tied 
separately,  also  the  vein,  and  the  ureter  should  be  traced  down  as  low  as 
possible,  two  ligatures  applied,  and  the  duct  divided  between  them  so 
as  to  avoid  escape  of  contaminating  fluid.  The  lumen  of  the  stump 
should  be  painted  with  pure  phenol  and  the  end   stitched  carefully.  , 

Then  a  thorough  search  should  be  made  in  the  interior  of  the  wound,  \ 

which  is  now  easily  inspected,  for  any  bleeding  points,  and  these  having 
been  secured  a  drainage  tube  is  inserted,  and  the  wound  is  washed  out 
with  an  antiseptic  solution.    The  lips  of  the  wound  are  brought  together,  | 

and  an  antiseptic  dressing  is  applied.  ' 

i 
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Abdominal  nephrectomy  may  be  performed  either  by  an  incision  at 
the  outer  margin  of  the  rectus  muscle,  or  by  one  in  the  linea  alba.  I 

Lateral  abdominal  nephrectomy.     In  transperitoneal  nephrec- 
tomy the  abdomen  is  opened  through  the  linea  semilunaris,  and  the  1 
kidney  exposed  as  described  on  p.  552  (Fig.  274).    The  intestines  hav-  , 
ing  been  drawn  well  over  to  the  healthy  side,  'and  protected  with  gauze                     I 
pads,  the  wound  in  the  parietes  is  widely  retracted  and  the  outer  layer 
of  the  mesocolon  exposed  to  view.    The  incision  should  be  made  along 
the  outer  border  and  parallel  to  the  line  of  the  colon  (Fig.  275,  p.  553),                     . 
care  being  taken  to  avoid  vessels  of  any  size.     This  may  be  done  by                     ■ 
cutting  at  right  angles  to  the  first  incision.    As  soon  as  sufficient  space                     j 
has  been  obtained  the  perinephric  fat  is  seen  and  divided.     The  fatty 
capsule  is  cleared  first  from  the  posterior  and  then  from  the  anterior                     ' 
aspect  of  the  kidney,  the  organ  is  delivered  through  the  abdominal                     t 
wound,  and  the  pedicle  clamped,  ligatured,  and  divided,  as  in  the  lumbar                     I 
operation.    All  bleeding  points  having  been  secured,  a  drain  is  inserted 
through  the  lumbar  region,  the  edges  of  the  mesocolon  are  sutured,  the 
anterior  peritoneal  wound  is  accurately  united,  and  the  structures  of 
the  parietes  are  sutured  separately;  drainage  is  secured  through  the  in-                     ! 
cision  in  the  loin. 

This  operation  has  been  resorted  to  for  large  tumours,  of  the  kidney, 
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especially  in  children,  sarcomata,  hydronephrosis,  cystic  disease,  and 
severe  lacerations  of  the  kidney.  It  is  especially  useful  in  malignant 
neoplasms  where  it  is  necessary  not  only  to  remove  the  kidney  and  its 
surroundings,  but  also  lymphatic  glands  and  the  whole  length  of  the 
ureter. 

It  should  not  be  employed  in  any  septic  lesions,  on  account  of  the 
liability  of  the  peritoneum  to  infection;  in  such  cases  the  lumbar  oper- 
ation is  safer. 

The  paraperitoneal  method  may  be  carried  out  either  by  a  transverse 
incision  at  the  level  of  the  umbilicus  or  by  a  -H  -shaped  incision.  The 
main  point  in  the  operation  is  that  the  kidney  is  exposed  by  an  anterior 
incision  without  opening  the  peritoneum.  The  patient  is  lying  on  his 
back,  slightly  inclined  to  the  healthy  side  and  a  sand-bag  is  placed  k- 
hind  the  lumbar  region  on  the  diseased  side  so  as  to  press  the  thorax 
forwards.  The  incision  is  made  through  the  skin,  muscle,  and  fascia,  a 
little  outside  the  linea  semilunaris,  and  extends  from  an  inch  below  the 
free  border  of  the  tenth  rib:  it  is  carried  obliquely  downwards  and 
forwards  to  within  an  inch  of  the  anterior  superior  spine  of  the  ilium, 
down  to,  but  not  through,  the  peritoneum.  From  the  outer  lip  of  the 
wound  the  peritoneum  is  easily  separated  by  the  surgeon,  while  his 
assistant  gently  draws  the  abdominal  contents  towards  the  middle  line, 
and  retains  them  there  with  pads.  The  perinephric  fat  can  now  be 
exposed,  the  capsule  divided,  and  the  kidney  brought  into  view.  When 
there  are  no  serious  adhesions,  the  detachment  of  the  kidney  is  easy,  first 
by  freeing  the  anterior  aspect,  then  the  posterior,  and  finally  the  poles 
The  artery,  veins,  and  ureter  are  easily  isolated,  tied,  and  divided,  when 
the  kidney  comes  away.  If  the  opening  is  not  large  enough  a  transverse 
incision  may  be  made  at  right  angles  to  the  perpendicular  one,  as  far 
out  as  the  edge  of  the  quadratus  lumborum.  The  eleventh  intercostal 
nerve  is  the  only  one  cut,  and  it  can  be  avoided  by  keeping  the  incision 
in  front  of  and  an  inch  above  the  anterior  superior  spine.  The  tenth 
may  be  avoided  by  keeping  the  incision  an  inch  below  the  tenth  rib. 
The  kidney  is  removed,  and  the  wounds  are  closed  as  in  the  other  opera- 
tion. On  account  of  the  risk  of  hernia,  suturing  must  be  careful  and 
accurate,  the  various  structures  of  the  parietes  being  united  in  layers 
with  close-set  interrupted  or  continuous  thick  catgut.  The  paraperi- 
toneal route  has  advantages  over  the  lumbar  and  the  abdominal.  In 
comparison  with  the  former  the  surgeon  can  see  better  what  he  is  d^»- 
ing,  and  consequently  the  kidney  is  more  easily  separated  from  its  sur- 
roundings, while  easy  access  is  obtained  to  the  pedicle,  which  can  be 
freely  exposed  and  dealt  with  in  detail.  Over  the  abdominal  route  it 
has  the  advantage  that  the  peritoneal  cavity  is  not  opened  and  the 
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mesocolon  is  not  interfered  with;  it  gives  quite  as  free  access  to  the 
kidney,  and  it  is  easier  to  retract  the  abdominal  contents  when  the 
peritoneum  is  intact. 

Median  abdominal  nephrectomy  is  now  seldom  employed ;  the  lumbar 
and  the  paraperitoneal  methods  have  all  the  advantages  of  a  trans- 
peritoneal operation  and  the  additional  one  that  the  peritoneal  cavity 
is  left  unopened.  The  method  of  exposing  the  kidney  has  been  described 
(p.  548). 

Dangers  of  Nephrectomy.  The  causes  of  death  in  nephrectomy,  in 
percentages,  are  as  follows : 

Uraemia  and  anuria 18.5^ 

Shock 30.2;?' 

Death  during  operation i.ij^ 

Sepsis,  peritonitis,  &c 21.05^ 

Haemorrhage 3.2^ 

Rapid  recurrence  of  disease 4.15^ 

Complications    in    other    organs:    empyema,    pleurisy, 
pneumonia,  Bright's  disease,  cardiac  or  pulmonary 

embolism,  &c 21.95^ 

1 00.0^ 

Shock  is  one  of  the  most  serious  dangers,  but  considering  the  general 
condition  of  many  patients  who  are  submitted  to  the  operation,  the 
mortality  from  this  cause  is  not  to  be  wondered  at.  Within  late  years 
the  statistics  have  improved  greatly,  and  this  is  accounted  for  by  the 
fact  that  the  surgeon  is  consulted  at  an  earlier  stage  in  the  disease  than 
formerly:  Some  cases  do  remarkably  well  for  three  or  four  days  after 
the  nephrectomy,  but  die  suddenly  from  what  has  been  called  '  delayed 
shock,'  attributed  by  some  writers  to  interference  with  the  solar  plexus. 
Any  such  cases  which  have  come  under  the  observation  of  the  writer 
have  proved  to  be  due  to  embolism  on  the  right  side  of  the  heart,  prob- 
ably caused  by  a  thrombus  carried  from  the  stump  of  the  renal  vein 
or  vena  cava.  To  avoid  shock  shorten  the  length  of  time  occupied  by 
the  operation  as  much  as  possible,  give  Wo  of  a  grain  of  strychnine  sub- 
cutaneously  before  the  patient  leaves  the  operating  room,  and  if  the 
pulse  is  poor  give  intravenous  injections  of  i  to  13/2  pints  of  saline  or 
an  enema  of  saline  containing  whisky,  2  ounces  to  the  pint.  Also  see 
that  the  patient  loses  as  little  blood  as  possible  during  the  operation. 

Hcemorrhage,  By  clamping  the  pedicle  before  removal  of  the  kid- 
ney and  carefully  ligaturing  the  individual  vessels  as  well  as  the  stump 
as  a  whole,  comparatively  little  blood  should  be  lost  during  the  opera- 
tion, and  the  danger  of  secondary  haemorrhage  reduced  to  a  minimum. 
It  is  where  old  inflammatory  adhesions  and  large  masses  of  indurated 
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tissue  have  to  be  cut  through  that  both  primary  and  secondary  haemor- 
rhage are  to  be  feared.  Beware-  of  accessory  arteries,  which  are  very 
commonly  seen  to  enter  the  kidney  both  at  the  upper  and  lower  poles,  and 
which  are  liable  to  be  torn  across  in  separating  the  capsule  from  the 
kidney. 

Peritonitis  is  one  of  the  special  dangers  of  the  transperitoneal  opera- 
tions, but  even  in  lumbar  nephrectomy  the  peritoneum  is  liable  to  become 
infected  owing  to  the  detachment  of  old  adhesions ;  hence  the  advisabil- 
ity of  performing  subcapsular  nephrectomy  when  it  is  possible.  This 
method  has  the  further  advantage  that  the  suprarenal  body  and  solar 
plexus  are  not  interfered  with.  If  the  peritoneum  be  opened  in  the 
lumbar  operation  it  should  be  cleansed  and  sutured  at  once.  It  is  a 
safe  rule  to  follow  that  all  septic  and  tuberculous  lesions  or  conditions 
involving  accumulations  of  fluid  in  the  renal  pelvis  should  be  removed 
by  the  lumbar  method,  while  abdominal  nephrectomy  should  be  reserved 
for  the  excision  of  large  solid  growths  of  the  kidney. 

Empyema.  As  has  been  pointed  out  previously,  the  diaphragm  is 
very  thin  behind  the  kidney,  and  the  pleura  extends  down  to  the  twelfth 
rib.  The  writer  has  seen  a  number  of  cases  in  the  post-mortem  room 
where  a  congenital  gap  existed  in  the  diaphragm  which  was  plugged  by 
the  perinephric  fat ;  had  a  nephrectomy  been  demanded  in  such  a  case 
the  danger  of  opening  the  pleura  would  have  been  considerable. 

Pulmonary  and  cardiac  embolism  may  occur  any  time  within  a  fort- 
night after  the  operation,  even  though  the  renal  wound  be  completely 
healed.  The  course  of  events  and  the  symptoms,  of  course,  depend  upon 
the  thrombus  being  aseptic  or  infected;  if  the  former,  it  is  generally 
large  in  size  and  may  lead  to  sudden  death  from  cardiac  failure;  if  the 
latter,  probably  the  particles  are  small,  and  are  more  likely  to  induce 
septic  infection  of  the  lungs  or  general  septic  poisoning. 

Anuria.  If  care  be  taken  to  ascertain  exactly  the  power  of  action 
of  the  other  kidney  prior  to  the  nephrectomy,  and  it  is  found  to  \^ 
sufficient  and  there  is  no  organic  disease  present,  the  danger  of  anuria 
following  the  operation  is  not  great.  But  if  the  estimation  of  the  renal 
functions  has  not  been  gone  into  and  carefully  considered  (see  Chap- 
ter II)  the  surgeon  need  not  be  surprised  if  his  patient  meets  with  a 
mishap  and  he  has  himself  to  blame. 

Urine,  however,  may  fail  to  be  secreted  for  many  hours  on  account 
of  shock  and  low  blood-pressure,  but  so  long  as  the  patient  does  not 
show  symptoms  of  uraemia — headache,  contraction  of  the  pupils,  mental 
disturbance,  twitchings  during  sleep,  &c. — little  need  be  feared  fnm 
the  anuria.  The  best  remedy  is  intravenous  injections  of  saline  carefully 
regulated. 
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SECONDARY  NEPHRECTOMY 

The  technique  is  similar  to  that  for  primary  nephrectomy,  only  the 
operation  is  more  difficult  on  account  of  adhesions  between  the  kidney 
and  the  parietes. 

In  renal  calculus,  movable  kidney  with  severe  symptoms,  or  septic 
infections  of  the  kidney,  a  radical  operation  is  not  to  be  performed  in 
the  first  instance.  Nephro-lithotomy,  nephropexy,  or  nephrotomy  with 
drainage  is  employed,  and  if  these  fail  in  effecting  a  cure,  the  question 
of  nephrectomy  may  be  considered.  Again,  when  the  diseased  kidney 
is  well-nigh  destroyed,  and  the  general  health  of  the  patient  greatly 
impaired,  it  is  well  to  do  the  minor  operation  to  give  time  for  recovery, 
and  to  enable  the  other  kidney  to  compensate  and  take  up  the  work  of 
total  renal  elimination. 


SUBCAPSULAR  NEPHRECTOMY 

In  old-standing  septic  renal  lesions  or  in  cases  where  a  nephrotomy 
has  been  previously  performed,  the  fatty  capsule  may  become  converted 
into  a  firm  mass  of  fibrous  tissue  fixed  closely  to  its  surroundings, 
so  that  to  separate  it  would  be  a  matter  of  difficulty  to  the  surgeon 
and  danger  to  the  patient.  In  such  cases  it  is  well  to  cut  through  the 
united  capsules  and  peel  the  fibrous  capsule  from  the  parenchyma  of  the 
kidney. 

The  capsule  is  stripped  off  from  pole  to  pole  first  from  the  posterior^ 
afterwards  from  the  anterior  aspect  of  the  kidney.  The  kidney  is  then 
dragged  into  a  position  which  will  enable  the  surgeon  to  secure  the 
pedicle,  but  on  account  of  the  adhesions  he  is  seldom  able  to  deliver 
the  kidney  through  the  wound,  and  it  is  often  impossible  for  him  to  see 
what  he  is  doing,  and  he  must  be  guided  by  the  sense  of  touch  alone. 
The  first  thing  to  do  is  to  reach  the  pedicle  and  separate  the  ureter  from 
the  vessels.  It  should  be  ligatured  independently,  after  which  a  clamp 
should  be  applied  to  the  vessels  and  the  kidney  excised.  The  capsule  is 
then  cut  in  a  circle  around  the  stump,  which  allows  the  pedicle  to  be 
brought  into  view,  by  the  capsule  slipping  back  towards  the  great  vessels. 
Ligatures  are  now  applied  to  the  vessels  beyond  the  clamp,  which  may 
be  removed,  and  the  vessel  caught  up  individually  and  ligatured  again, 
as  a  ligature  including  the  whole  stump,  embedded  as  it  is  in  fibrous 
tissue,  is  liable  to  be  insufficient.  Sometimes  it  is  well  to  leave  the  clamp 
in  position  for  a  few  days  instead  of  trusting  to  ligatures. 
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NEPHRECTOMY  BY  MORCELLEMENT 

In  cases  where  the  capsule  of  the  kidney  cannot  be  freed  sufficiently 
widely  to  permit  of  ligature  of  the  stump,  it  may  be  necessary  to  remove 
the  organ  in  separate  pieces.  The  kidney  having  been  exposed,  the 
capsule  is  incised  along  the  convex  border  and  the  lower  pole  as  far  as 
possible.  Right-angled  clamp  forceps  are  now  applied  across  the  long 
axis  of  the  kidney  with  sufficient  force  to  stop  the  circulation  in  the 
lower  third  of  the  kidney.  That  part  below  the  forceps  is  now  removed 
and  gives  access  to  the  pedicle.  Curved  forceps  (Fig.  295)  should  then 
be  passed  from  below  upwards  so  as  to  grasp  the  whole  of  the  pedicle. 
The  remainder  of  the  kidney  may  now  be  freed  and  clamp  forceps  ap- 
plied so  as  to  shut  the  blood  off  from  the  upper  pole,  which  should  be 
cut  away  above  the  clamp.  Only  the  central  portion  of  the  kidney  is  now 
left,  the  cut  surfaces  of  which  have  been  clamped.  A  strong  ligature 
should  now  be  applied  to  the  pedicle  and  the  central  portion  of  the 
organ  excised.  Whether  the  clamp  forceps  should  be  left  in  position 
or  removed  must  depend  upon  the  circumstances  of  the  case. 

PARTIAL  NEPHRECTOMY 

Resection  of  portions  of  the  kidney  has  been  employed  in  cases  of 
rupture  of  the  kidney,  in  benign  tumours,  paranephritic  growths,  hydatid 
cysts,  serous  cysts,  cystic  tumours,  renal  fistulse,  and  limited  tuberculous 
lesions,  but  in  most  instances  its  indication  has  only  been  discovered 
during  an  exploration  of  the  kidney,  not  demonstrated  clinically  before- 
hand. Where  it  is  possible  to  save  only  a  portion  of  the  kidney  it  is 
well  to  do  so,  as  compensatory  hypertrophy  occurs  in  the  remaining 
renal  tissue  of  the  resected  organ  as  well  as  in  the  opposite  orgaa 
The  kidney  having  been  exposed  and  delivered,  the  vessels  are  gently 
clamped,  so  as  to  prevent  bleeding  and  to  give  a  clear  view  of  the  lesion. 
The  disease  having  been  located,  and  found  to  be  a  condition  that  can 
be  suitably  treated  by  excision  of  a  portion  of  the  kidney,  the  organ 
is  held  by  an  assistant,  while  the  surgeon  cuts  out  a  wedge-shaped  piece 
including  the  whole  of  the  disease  and  a  margin  of  healthy  renal  paren- 
chyma all  round.  It  is  right  to  have  a  clean-cut  surface,  and  the  part 
removed  of  a  regular  form.  In  this  way  the  surfaces  can  be  accurately 
approximated,  the  sutures  being  introduced  as  in  Fig.  285.  Fairly 
thick  catgut  mattress  sutures  should  be  introduced  through  the  capsule 
deep  into  the  substance  of  the  parenchyma,  and  brought  out  on  the 
other  side  at  right  angles  to  the  incision,  the  number  varying  with  the 
depth  and  length  of  the  wound.    The  sutures  must  include  the  capsule. 
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and  not  be  tied  tightly,  as  they  are  liable  to  cut  into  the  parenchyma 
when  the  clamp  is  removed  from  the  pedicle  and  the  cortex  swells  out 
with  blood.  In  this  way  bleeding  is  prevented,  and  good  apposition  is 
soon  followed  by  firm  union,  as  healing  of  healthy  renal  tissue  takes 
place  with  ease  and  rapidity.  The  clamp  on  the  pedicle  should  be  re- 
moved after  the  kidney  has  been  sutured.  A  drainage  tube  is  fixed  in 
the  lumbar  wound,  but  not  in  the  kidney,  and  no  packing  should  be 
employed. 


CHAPTER  VII 

OPERATIONS  UPON  THE  RENAL  PELVIS  AND  THE 

URETER 

METHODS  OF  EXPOSING  THE  PELVIS  AND  URETER 
TRANSPERITONEAL  EXPOSURE 

The  ureter  may  be  exposed  either  by  a  transperitoneal  or  by  an 
extra-peritoneal  operation,  but  the  former  is  now  only  employed  when 
the  surgeon  is  uncertain  as  to  the  situation  and  nature  of  the  obstruc- 
tion, or  is  doubtful  as  to  whether  one  or  both  ureters  are  involved.  A 
median  incision  may  be  employed  under  such  conditions,  but  if  there  be 
no  doubt  as  to  which  ureter  is  affected,  the  incision  should  be  made 
along  the  semilunar  line  and  curved  towards  the  middle  line  at  its 
lower  end.  There  are  many  objections  to  the  transperitoneal  method: 
unless  the  ureters  be  considerably  altered  by  disease  they  are  difficult 
to  find  behind  the  abdominal  viscera;  the  peritoneum  is  opened  both 
behind  and  in  front,  and  in  the  event  of  any  leakage  of  urine  from  the 
ureter  may  become  infected ;  the  position  of  the  wound  does  not  permit 
of  free  drainage;  and,  finally,  no  additional  information  can  be  gained 
which  cannot  be  ascertained  by  other  and  safer  methods. 

Operation.  After  the  abdomen  has  been  opened,  the  first  point 
is  to  ascertain  the  position  of  the  kidney  and  find  the  hilum.  Then, 
passing  the  fingers  downwards  in  front  of  the  psoas  muscle,  the  ureter 
may  be  traced  as  low  down  as  the  bifurcation  of  the  common  iliac 
artery.  When  diseased  and  distended,  the  ureter  is  more  easily  traced 
than  in  health,  and  often  the  stone  can  be  felt  occupying  its  lumen, 
while  above  the  obstruction  the  greatly  distended  ureter  is  easily  traced 
behind  the  peritoneum ;  indeed,  it  may  be  so  dilated  that,  were  it  not  out- 
side the  peritoneal  cavity,  it  might  be  mistaken  for  small  intestine. 
When  the  ureter  is  not  the  seat  of  serious  pathological  changes,  when  the 
subperitoneal  fat  is  abundant  and  the  intestine  is  over-distended  with 
gas,  much  difficulty  may  be  experienced  in  tracing  the  course  of  the 
duct.  The  point  at  which  it  is  most  easily  detected  is  where  it  crosses 
the  brim  of  the  pelvis.  The  method  of  opening  the  ureter  is  described 
on  p.  603. 
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EXTRA-PERITONEAL  EXPOSURE 

This  route  is  the  one  almost  exclusively  employed  in  exposing  the 
ureter.  During  the  early  stages  of  the  operation  the  position  of  the 
patient  is  similar  to  that  for  renal  operations  (see  p.  550),  but  it  is  well 
to  have  him  placed  upon  his  back  with  the  legs  flexed  and  the  thighs 
brought  well  up  over  the  abdomen  while  exploring  the  pelvic  portion 
of  the  duct. 

The  ureter  may  be  exposed  without  opening  the  peritoneal  cavity 
by  any  of  the  following  routes: 

1.  The  lumbar  route  prolonged  extra-peritoneally. 

2.  The  paraperitoneal  route  used  in  exposure  of  the  kidney  by 
stripping  the  peritoneum  from  the  abdominal  parietes. 

3.  The  hypogastric  route,  opening  the  bladder  above  the  pubes  and 
catheterizing  the  ureters. 

4.  The  sacral  route. 

5.  The  perineal  route. 

6.  The  vaginal  route. 

7.  The  vesical  route. 

The  lumbo-ilio-inguinal  route  is  the  one  to  be  recommended 
in  the  great  majority  of  cases,  the  exceptions  being  those  in  which  the 
calculus  or  stricture  is  known  to  be  in  the  pelvic  segment  of  the 
ureter. 

The  incision  usually  employed  commences  an  inch  below  the  last 
rib  at  the  outer  edge  of  the  erector  spinse  muscle,  and  extends  inwards 
and  downwards  in  front  of  the  anterior  superior  iliac  spinous  process 
(Fig.  296).  The  distance  to  which  the  incision  is  extended  inwards 
depends  upon  the  necessities  of  the  individual  case.  If  the  patient  be 
short  and  stout,  the  space  may  be  increased  by  making  a  X'^^^P^^ 
addition  to  the  above,  or  by  incising  a  portion  of  the  quadratus  lum- 
borum. 

When  the  fascia  transversalis  has  been  exposed  and  divided  the 
colon  is  seen.  It  should  be  retracted,  and  the  hand  introduced  through 
the  wound  behind  the  peritoneum,  when  the  kidney  can  be  felt  em- 
bedded in  its  adipose  capsule.  The  soft  fat  is  easily  separated  from  the 
kidney,  and  after  the  organ  has  been  fully  exposed  a  systematic  exami- 
nation must  be  made  before  it  is  disturbed  from  its  bed.  The  ureter 
should  be  searched,  and  if  a  stone  be  found,  it  may  sometimes  be  pushed 
up  into  the  pelvis  and  removed  by  an  incision  through  the  convex 
border  of  the  kidney;  generally  this  is  easily  accomplished,  as  the  ureter 
is  dilated  above  the  point  of  impaction  of  the  stone,  but  if  it  be  firmly 
fixed  an  incision  should  be  made  through  the  wall  of  the  ureter  above 


598    OPERATIONS  UPON  THE  KIDNEYS  AND  URETERS 

the  level  of  the  stone,  and  after  the  calculus  has  been  extracted  the 
incision  may  be  closed  by  sutures. 

If  the  kidney  has  been  removed  and  the  tissues  around  it  be  in- 
durated and  adherent,  it  is  very  difficult  to  detect  the  ureter.  Under 
such  circumstances  it  is  necessary  to  trace  the  ureter  from  below  up- 
wards, beginning  at  the  point  where  it  passes  over  the  brim  of  the  pelvis, 
or  where  it  crosses  the  iliac  vessels.  In  disease  it  is  usually  more  easily 
discovered  than  in  health,  but  on  account  of  prolonged  irritation  the 
peritoneum  is  more  firmly  adherent  to  it  than  under  normal  conditions. 
When  the  duct  is  discovered  by  the  forefinger  the  intestine  and  the 
peritoneum  should  be  gently  pressed  aside  with  a  thin  gauze  pad  held 
by  an  assistant,  in  such  a  way  as  to  leave  the  ureter  freely  in  view. 
The  serous  membrane  should  then  be  carefully  dissected  from  the  duct 
as  far  down  as  may  be  necessary.  Whether  to  separate  the 
ureter  upwards  or  downwards  from  the  point  in  view  is  easily  deter- 
mined by  its  lumen;  the  duct  is  always  distended  above  the  point  of 

obstruction. 

The  pelvic  segment  can 

^  ^^^^^^mr     ^^^^^M  only    be    seen    by    extend- 

\  ^^^^^  ^  ing    the     incision    in    the 

*^  ^  parietes  well  forwards,  but 

before  doing  this  it  is  well 
to  pass  the  forefinger  down 
into  the  pelvis  and  explore, 
and  not  infrequently,  if  the 
obstruction  be  due  to  stone, 
the  concretion  can  be  dis- 
placed so  as  to  be  brou3s:ht 
into  view  without  enlarg- 
ing the  opening. 

A    difficulty    occasion- 
ally met  w^ith,  which  should 
be    kept    in    view,    is   the 
lodgement  of  the  stone  in 
^^^^^^        a      diverticulum      of     the 
/  1^  Bi^^lv         ureter,    so   that   while  the 

,     ^      ^  T  concretion    is    not    in   the 

Fig.  206.    The  Lumbo-ilto-inguinal  Incision      ,  r  ^u     j     *.  -^      ,^ 

FOR    EXPOSING   THE    UrETER.  l""ien   of  the  duCt   ItS  prC; 

ence   causes    distortion  ot 
the  passage  and  obstruction  to  the  escape  of  urine  (see  Fig.  297). 

In  opening  the  ureter,  an  oblique  incision  should  be  employed  rather 
than  a  longitudinal  one,  which  is  liable  to  produce  diminution  in  the 
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lumen  of  the  duct  by  the  suturing,  while  a  transverse  incision  is  likely 
to  be  followed  by  a  fistula. 

When  only  the  pelvic  portion  of  the  duct  requires  to  be  exposed, 
the  incision  through  the  parietes  may  be  limited.  Instead  of  staning 
from  a  point  an  inch  below  the  last  rib,  the  incision  may  be  made  as 
for  tying  the  common  iliac  artery,  commencing  immediately  outside 
the  centre  of  Poupart's  ligament  and  i^  inches  above  it;  this  incision 
is  carried  outwards  towards  the  crest  of  the  ilium,  then  upwards  and 


Fig.  299.  Impacted  Ureteral  Calculus.  The  stone  is  arrested  at  the  point 
where  the  ureter  enters  the  bladder-wall.  The  duct  is  distended  above  the 
obstruction. 


slightly  inwards.  The  abdominal  muscles  are  cut  through  till  the  fascia 
transversalis  is  reached;  it  is  picked  up  and  divided  and  the  extra- 
peritoneal fat  is  exposed  to  view.  The  peritoneum  is  then  separated, 
and,  with  the  bowel,  is  held  to  one  side  by  an  assistant  while  the  sur- 
geon explores  the  posterior  wall  of  the  bladder  for  the  ureters.  Ow- 
ing to  the  small  size  and  depth  of  the  wound,  it  is  necessary  to  throw 
light  into  it  with  an  electric  forehead-lamp  or  a  mirror. 

The  paraperitoneal  method  is  carried  out  in  the  following 
way:  The  patient  is  placed  on  his  back  and  an  incision  is  made  L 
inch  to  the  outer  side  of  the  linea  semilunaris,  beginning  close  to  the 
border  of  the  ribs  and  descending  to  the  anterior  superior  spinous 
process  of  the  ilium.  The  parietes  are  divided  down  to  the  peritoneum, 
the  cavity  of  which  is  not  opened,  but  the  membrane  is  separated  from 
the  abdominal  muscles  gently  by  the  hand  of  the  operator  and,  alor.i: 
with  the  abdominal  contents,  is  dragged  towards  the  middle  line  by  an 
assistant.  The  kidney  with  its  surrounding  fat  is  then  brought  into 
view  and  the  ureter  exposed  and  examined  as  described  above. 

Should  the  patient  be  short  and  stout,  it  may  be  necessary-,  in  order 
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to  gain  sufficient  room,  to  make  an  incision  at  right  angles  to  the  first 
one,  possibly  as  far  as  the  quadratus  lumborum.  The  advantage  of  this 
method  is  not  so  evident  in  operations  upon  the  ureter  as  when  lesions 
of  the  kidney  require  to  be  dealt  with,  but  it  is  certainly  to  be  pre- 
ferred to  the  transperitoneal  route. 

When  old  adhesions  have  formed,  the  peritoneum  is  very  liable  to 
be  torn,  and  should  this  accident  occur  the  wound  must  be  carefully 
sutured  before  the  ureter  is  opened. 

The  hypogastric  route  has  been  occasionally  employed  by  the 
writer  for  the  removal  of  calculi.     If  the  stone  has  passed  through  the 


Fig.  300.  Calculus  impacted  at  the  Vesical  Orifice  of  the  Ureter. 

muscular  wall  of  the  bladder  and  pushed  the  mucous  membrane  in 
front  of  it,  the  appearances  presented  by  the  cystoscope  are  liable  to  be 
mistaken  for  those  of  a  tumour.  In  employing  this  method,  the  bladder 
is  opened  by  a  suprapubic  incision  (see  p.  6x8)  and  the  intramural  seg- 
ment of  the  duct  is  examined  with  one  finger  in  the  bladder,  the  other 
in  the  vagina  or  the  rectum  (see  Figs.  299-300).  It  may  be  possible 
to  grasp  the  impacted  body  with  forceps,  and  by  careful  manipulation 
drag  it  away  without  making  any  incision  in  the  vesical  wall;  but  if  the 
stone  be  too  large  for  this,  it  is  well  to  make  a  small  incision  and  dilate 
the  ureter  with  sinus  forceps  before  attempting  to  extract  the  calculus. 
The  sacral  route  has  been  employed  by  Sir  Henry  Morris  (Stir- 
gical  Diseases  of  the  Kidney  and  Ureter,  1901,  vol.  ii,  p.  526)  for  the 
removal  of  a  calculus  impacted  2^  inches  from  the  orifice  of  the  ureter. 
He  describes  the  method  as  follows:  'I  employed  a  straight  incision 
parallel  with  the  median  line  and  i  inch  from  it,  5  inches  in  length, 
commencing  about  2  inches  above  the  border  of  the  gluteus  maximus 
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muscle,  and  extending  nearly  to  the  transverse  level  of  the  anal  aperture 
but  a  little  behind  it.  The  edges  of  the  gluteus  maximus  and  great 
sciatic  ligament  were  divided,  and  the  rectum  and  vagina  were  pushed 
towards  the  opposite  side  by  breaking  throusfh  th^  cellulo-fatty  ti>sr.e 
between  them  and  the  pelvic  wall  by  means  of  the  forefinger  and  a  tew 
touches  with  the  scalpel.  In  one  of  these  cases  the  dorsal  position,  with 
the  haunches  well  raised  on  a  firm  pillow  placed  beneath  the  loin.  \va> 
found  to  facilitate  the  identification,  isolation,  and  removal  of  the  lower 
end  of  the  ureter;  in  the  other  case  the  patient  had  to  be  turned  un<»n 
her  back  before  it  was  possible  to  fix  the  calculus.  This  was  done  bv  the 
forefinger  in  the  vagina,  and  the  patient  was  again  placed  on  her  op- 
posite side  with  her  face  downwards  and  the  calculus  cut  down  upon 
and  extracted.' 

The  perineal  and  the  vaginal  routes  are  also  used  for  the 
removal  of  stones  impacted  close  to  the  bladder,  and  for  plastic  opera- 
tions for  the  cure  of  uretero- vaginal  fistulse.  In  the  latter  very  good 
results  have  been  got. 

Ceci  has  removed  a  ureteral  calculus  through  the  rectum,  and  Fen- 
wick  has  employed  a  perineal  incision ;  removal  through  the  vagina  has 
been  employed  ])y  the  writer  and  others.  In  such  cases  the  ureter  i? 
dilated  above  the  point  of  obstruction,  so  that  it  can  be  easily  felt  with 
the  finger.  The  patient  is  placed  in  the  gynaecological  position.  Tlie 
ureter  and  the  stone  should  be  fixed  by  a  small  sharp  hook,  and  an  in- 
cision is  then  made  through  the  vaginal  wall,  cutting  on  the  stone;  when 
this  is  completed  a  rush  of  urine  takes  place,  and  the  calculus  escajies 
along  with  it.  A  catheter  or  sound  should  be  passed  up  the  ureter  to 
the  pelvis  of  the  kidney  to  see  that  no  other  stones  are  impacted  higher 
up.  The  opening  may  be  closed  with  sutures,  but  probably  it  is  safer  to 
keep  it  open  for  a  time  by  passing  a  drainage  tube  into  the  dilated 
ureter. 

VESICO-URETERO-LITHOTOMY 

In  the  male,  when  the  stone  becomes  arrested  where  the  ureter  enter? 
the  bladder  wall,  by  doing  a  suprapubic  cystotomy  the  calculus  may  l^e 
removed.  The  patient  is  placed  in  the  Trendelenburg  position.  With 
the  finger  in  the  rectum  the  stone  is  fixed  in  position  by  an  assistant, 
the  bladder  is  opened,  and  a  small  probe-pointed  grooved  director  pa^^et^ 
into  the  ureter  from  the  bladder ;  the  ureter  is  slit  up  for  a  third  of  an 
inch,  fine  sinus  forceps  are  inserted  and  the  stone  is  extracted. 

As  the  ureter  is  always  distended  above  the  obstruction  it  may  be 
difficult  to  fix  the  stone,  which  is  apt  to  recede  upwards  and  evade  the 
grasp  of  the  forceps. 
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Pyelotomy  has  been  considered  on  p.  573,  also  the  question  of  the 
removal  of  a  stone  from  the  renal  pelvis  (see  p.  57.1) 


Fig.  301.  Oblique  Insertion  of 
THE  Ureter  into  the  Pelvis  of  the 
Kidney.  The  dotted  line  shows  the 
segment  to  be  removed,  a  and  a  are 
brought  together  subsequently. 


Fig.  302.  Method  of  suturing 
THE  Pelvis  after  Resection,  a,  a,  a, 
Lembert  sutures.  The  others,  b,  are 
interrupted  catgut  sutures. 


PYELO-URETEROSTRESIS 

When  there  is  obstruction  at  the  junction  of  the  infundibulum  and 
the  ureter  on  account  of  distortion  or  distension  of  the  renal  pelvis,  the 
malformation  may  be  rectified  in  various  ways,  according  to  the  precise 
distortion  which  is  producing  the  obstruction.  Generally  the  obstruction 
is  due  to  oblique  insertion  of  the  ureter  into  the  pelvis  of  the  kidney 
(see  Fig.  301). 

Operation.  The  kidney  is  exposed,  the  precise  condition  of  mat- 
ters is  ascertained,  and  an  attempt  is  made  to  bring  the  physical  condi- 
tion as  near  to  normal  as  possible.  This  can  frequently  be  done  by 
resecting  a  portion  of  the  pelvis  of  the  kidney,  but  the  part  to  be  re- 
moved depends  entirely  upon  the  condition  found.  When  the  distension 
is  limited  to  the  upper  part  of  the  pelvis,  a  segment  of  the  sac  can  be 
removed  and  the  cut  edges  united  by  interrupted  sutures  (see  Fig.  302). 
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When  the  lower  part  of  the  pelvis  alone  is  distended  and  the  ureter 
enters  the  sac  at  its  uppermost  limit,  the  best  plan  is  to  divide  the  sac 
on  its  outer  aspect  along  with  the  ureter  on  its  inner  aspect,  and  to 
stitch  the  cut  edges  of  the  two  structures  to  one  another.  The  object 
is  to  bring  the  ureter  into  communication  with  the  most  dependent 
portion  of  the  sac,  and  in  order  to  do  this  it  may  be  necessary  sometimes 
to  remove  a  portion  of  the  ureter  and  to  suture  the  lower  segment  to 
a  new  opening  in  the  pelvis,  while  the  upper  segment  is  removed,  and  the 
cut  margins  of  the  pelvis  are  brought  together  with  interrupted  sutures. 

OPERATIONS  ON  THE  URETERS 
URETEROTOMY 

Ureterotomy  includes  simply  opening  the  ureter  in  some  part  of  its 
course,  and  how  this  should  be  done  and  the  difficulties  encountered 
in  doing  it  are  the  points  now  to  be  considered. 

Operation.  The  duct  should  be  clearly  brought  into  view,  being 
freed  as  far  as  possible  from  its  attachments,  but  at  the  same  time  care 
must  be  taken  not  to  injure  the  peritoneum,  the  blood-vessels,  or  the 
spermatic  cord.  Instead  of  bringing  the  ureter  out  of  the  wound,  an 
electric  forehead-lamp  or  a  good  forehead-mirror  should  be  used  to 
throw  a  strong  light  into  the  depths  of  the  wound,  the  operating  room 
being  darkened.  Only  about  half  the  circumference  of  the  duct  need 
be  cleared.  An  oblique  incision  is  preferable  to  a  longitudinal  one,  as 
the  suturing  of  the  edges  is  less  liable  to  lead  to  constriction  of  the 
lumen  than  when  a  longitudinal  incision  is  employed.  Another  method 
is  to  make  a  longitudinal  incision,  but  to  suture  it  so  that  the  cicatrix  is 
transverse  (see  Fig.  308),  whereby  the  lumen,  in  place  of  being  dimin- 
ished, is  rather  increased.  This  method  is,  however,  not  always  per- 
missible on  account  of  traction  on  the  duct.  When,  however,  the  ureter 
has  been  dilated  above  the  site  of  operation,  there  is  generally  plenty 
of  tissue  to  work  upon.  When  operating  for  stricture,  the  ureter  should 
be  opened  at  the  dilated  part  alxDve  the  obstruction,  a  director  introduced, 
and  the  stricture  divided  upon  it. 

When  the  aim  of  the  surgeon  has  been  attained,  the  wound  in  the 
ureter  should  be  closed  by  fine  catgut  sutures  placed  5^  inch  apart. 
These  are  introduced  by  a  fine  curved  intestinal  needle,  which  is  made 
to  penetrate  the  wall  of  the  ureter  with  the  exception  of  the  mucous 
coat.  While  wounds  of  the  ureter  may  doubtless  heal  without  sutur- 
ing, it  is  much  safer  to  employ  them,  if  Lembert's  method  be  adq)ted 
and  catgut  be  used. 
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URETERO-LITHOTOMY 

When  the  ureter  is  exposed  for  the  removal  of  a  stone,  if  it  be  found 
that  the  calculus  can  be  displaced  from  its  bed  and  pressed  upwards, 
the  opening  in  the  duct  should  be  made  in  the  dilated  ureter  well  above 
the  point  of  impaction.  By  adopting  this  plan  the  incision  is  made 
through  comparatively  healthy  tissue,  whereas  if  the  cut  is  made  directly 
over  the  concretion 
it  passes  through  un- 
healthy tissue,  the 
mucous  membrane 
is  apt  to  be  eroded, 
and  the  walls  of  the 
ureter  become  thin 
and  friable.  After 
the    stone    has    been  Fig.  303.    Ureteral  Forceps.    Cup-shaped  forceps 

brought  to  the  open-  with  a  special  joint  so  that  each  limb  can  be  introduced 
ine  in  the  ureter  dif-      separately  and  locked  when  the  stone  is  between  the 

ficulty  may  be  found     ^"^^' 

in  removing  it,  as,  if  smooth  and  rounded,  it  may  repeatedly  slip  away 
from  the  grasp  of  sequestrum  or  dressing  forceps.  In  such  cases  the 
writer  has  used  cup-shaped  forceps  similar  to  Mackenzie's  laryngeal 
forceps  (see  Fig.  303),  or  a  small  lithotomy  spoon.  Again,  in  cases 
of  phosphatic  concretion  associated  wnth  bacillus  coli  infection,  the  stone 
may  be  so  friable  that  it  breaks  into  small  fragments  as  soon  as  it  is 
grasped  with  forceps.  Here  again  a  spoon  is  useful.  After  the  stone 
has  been  removed,  the  ureter  sound  should  be  passed  upwards  and 
downwards  to  make  sure  that  the  duct  is  patent,  that  all  concretions 
have  been  removed,  and  that  no  stricture  remains. 

URETEROSTOMY  OR  DERMATO-URETEROSTRESIS 

Transplantation  of  the  ureter  on  to  the  loin  is  now  frequently 
adopted,  and  the  urine  is  drained  into  a  suitable  vessel,  when  it  is 
found  necessary  to  divert  the  secretion  from  its  natural  channel;  for 
example,  in  ectopia  of  the  bladder,  in  removal  of  the  bladder  for  malig- 
nant disease,  or  in  certain  cases  of  tuberculosis. 

Operation.  The  incision  is  made  parallel  with  and  ij4  inches 
above  the  crest  of  the  ilium,  the  muscles  are  divided,  and  the  peritoneum 
is  exposed  and  pressed  towards  the  middle  line  without  the  cavity  being 
opened.  The  ureter  is  exposed  where  it  crosses  the  iliac  artery,  liga- 
tured in  two  places,  and  divided.  The  lower  ligature  is  cut  short,  the 
upper  is  allowed  to  remain  long.    A  seton  lancet  threaded  with  the  suture 
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IS  then  passed  through  the  abdominal  walls,  so  as  to  come  to  the  surface 
close  to  the  border  of  the  quadratus  lumborum,  and  the  ureter,  carefully 
freed  from  its  attachments,  is  dragged  through  after  it  and  drawn  out 
beyond  the  surface  of  the  skin.  The  end  of  the  duct  should  then  be 
split  open  for  about  1/3  inch  longitudinally,  and  the  two  flaps  folded 
over  the  skin,  to  which  it  is  sutured. 

Care  must  be  taken  that  there  is  no  kinking  of  the  ureter,  and  to 
prevent  this  a  ureter  catheter  should  be  retained  for  four  or  five  days 
until  adhesion  forms  between  the  ureter  and  the  parietes. 

Implantation  of  the  ureter  on  the  skin  has  been  resorted  to  in  a  con- 
siderable number  of  cases,  Le  Dentu  being  the  first  to  employ  it;  but 
it  seems  to  be  justified  not  only  in  the  conditions  above  mentioned,  but 
also  as  a  temporary  measure  or  to  save  the  patient  from  immediate 
death  by  anuria.  It  should  only  be  resorted  to  when,  owing  to  loss  of 
substance,  no  other  method  is  possible,  or  to  tide  over  a  critical  peric-d. 
after  which  another  implantation  may  be  made  or  nephrectomy  per- 
formed. As  a  rule,  if  implantation  cannot  be  made  into  some  part  of 
the  urinary  tract,  and  the  kidney  on  the  opposite  side  is  healthy, 
nephrectomy  should  be  performed. 

ENTERO-URETERAL  ANASTOMOSIS 

The  purpose  of  this  operation  is  to  lead  the  urine  into  some  part  ot 
the  intestinal  tract,  and  it  has  been  applied  mostly  in  cases  of  ectopia 
vesicae.  It  is  described  and  illustrated  by  Mr.  Thomson  Walker  (see 
p.  671). 

This  method  is  applicable  to  extroversion  of  the  bladder  only.  For 
other  conditions  implantation  of  the  ureter  into  the  bowel  should  be 
avoided.  Experimental  implantation  into  the  rectum,  the  colon,  and 
the  small  intestine  has  been  studied  by  Rosenburg,  Novaro,  Morestin. 
Tuffier,  Gluck  and  Zeller,  van  Hook,  and  many  others,  but  the  opera- 
tions performed  upon  animals  contrast  unfavourably  with  those  under- 
taken on  man.  According  to  Bovee,  bowel  implantation  has  been  done 
sixty-five  times  on  man  with  a  mortality  of  30J?,  and  a  little  less  than 
a  half  of  these  deaths  were  from  subsequent  ascending  infection. 

URETERO-VAGINAL  IMPLANTATION 

Uretero-vaginal  implantation  has  been  employed  on  a  few  occasions, 
but  as  the  operation  results  in  a  uretero-vaginal  fistula,  and  probably 
hydronephrosis,  it  is  not  one  to  be  recommended  unless  in  exceptional 
circumstances. 
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URETERO-VESICAL  ANASTOMOSIS 

When  the  loss  of  substance  has  been  too  great  to  permit  of  uretero- 
ureteral  anastomosis,  grafting  the  end  of  the  ureter  into  other  parts  has 
been  resorted  to.  The  most  suitable  one  to  employ  is  uretero-cystostomy, 
or  implantation  of  the  ureter  into  the  bladder.  Vesical  grafting  has  been 
carried  out  in  four  different  ways:  (i)  grafting  the  ureter  into  the 
bladder  through  the  vagina;  (2)  grafting  the  ureter  into  the  bladder 
by  an  extraperitoneal  route,  an  incision  being  made  through  the  abdom- 
inal wall  for  the  purpose;  (3)  by  an  intraperitoneal  operation;  or  (4) 


Fig.  304.  Uretero-vesical  Anastomosis.  Method  of  suturing  the  bladder 
and  ureter,  so  that  when  the  sutures  are  tied  the  ureter  is  enveloped  in  a 
covering  of  the  bladder- wall. 

by  dividing  the  vesico-vaginal  septum  and  grafting  the  ureter  into  the 
bladder  direct.  The  first  operation,  according  to  Bovee,  was  performed 
by  Tuffier  in  1877.  The  next  operation  was  done  by  Novaro  in  1893, 
and  since  that  time  eighty  uretero-cystostomies  have  been  performed. 
Of  these,  thirty-seven  were  resorted  to  on  account  of  accidental  wound- 
ing of  the  ureter  in  abdominal  operations.  In  such  cases  anastomosis 
with  the  bladder  should  be  established  as  soon  as  the  accident  is  dis- 
covered. 

Operation.  The  cut  end  of  the  ureter  should  be  split  longitudi- 
nally for  about  1/3  inch.  An  incision  is  then  made  obliquely  through 
the  wall  of  the  bladder  at  the  most  convenient  point,  and  a  small  sound 
introduced  through  the  bladder  is  passed  into  the  ureter.  The  cut  end 
of  the  ureter  is  then  pushed  through  the  opening  made  in  the  bladder 
and  carefully  fixed  by  interrupted  sutures  through  the  wall  of  the  bladder 
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as  indicated  in  Fig.  304.  Retroperitoneal  drainage  should  be  estab- 
lished, and  a  catheter  retained  in  the  bladder  for  five  or  six  days. 
This  is  the  most  satisfactory  method  of  re-establishing  something  like 
the  natural  condition  of  matters,  although  it  must  be  admitted  there  is  a 
risk  of  stenosis  being  established ;  but  when  the  end  of  the  ureter  is  split 
before  uniting  it  to  the  bladder  the  risk  is  considerably  diminished. 

END-TO-END  AND  LATERAL  ANASTOMOSIS 

These  have  been  done  in  four  different  ways:  (i)  The  transz'crsc 
end-to-end  method  (see  Fig.  305)  was  first  performed  by  Schopf  in 


Fig.  305. 
Transverse  End- 
to-end  Ureteral 
Anastomosis. 


Fig.  306. 

Oblique  End-to-end 

Ureteral  Anastomosis. 

(Bovcc) 


1886.  Transverse  wounds  of  the  ureter  tend  to  gape,  and  there  is  con- 
siderable danger  of  stenosis  at  the  point  of  union,  but  the  advantage  <^^ 
this  method  is  that  there  is  no  loss  to  the  length  of  the  duct.  Tni> 
operation  has  been  performed  twelve  times.  (2)  The  oblique  cnd-to-i^^'^ 
method  was  devised  by  Bovee,  and  his  patient  was  free  from  any  s\W 
toms  referable  to  the  urinary  passages  four  years  after  the  operation. 
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(3)  The  end'in-end  operation  devised  by  Poggi  from  experiments  upon 
dogs  has  been  very  successful.  In  this  method  the  upper  segment  of 
the  duct  is  invaginated  into  the  lower  segment,  and,  if  necessary,  the 
latter  is  split  for  a  short  distance.  It  has  been  performed  nine  times 
with  one  death. 

Bovee's  oblique  end'to-end  method  is  a  very  satisfactory  one.     The 
ends  of  the  ureters  are  cut  obliquely  before  suturing,  which  is  carried 


Fig.  307.    Van  Hook's  Lateral  Implantation  of  the  Ureter. 

out  as  indicated  in  Fig.  306.  This  method  prevents  a  circular  scar,  and 
so  probably  is  less  liable  to  contraction.  The  number  of  sutures  inserted 
must  be  regulated  by  the  conditions  of  the  individual  cases. 

Van  Hook's  operation  (see  Fig.  307)  of  lateral  implantation  by 
invagination  of  the  upper  segment  of  the  ureter  into  the  side  of  the 
lower  segment,  and  its  retention  by  sutures,  is  most  useful  when  there 
is  undue  lengthening  of  the  ureter  from  stretching. 

Van  Hook's  description  of  the  operation  is  as  follows : — 
'  Pass  two  very  small  cambric  needles,  armed  with  one  thread  of 
sterilized  catgut,  through  the  upper  end  of  the  ureter  %  inch  from  the 
extremity,  from  within  downwards,  the  needles  being  from  Mo  to  ys  inch 


6io    OPERATIONS  UPON  THE  KIDNEYS  AND  URETERS 

apart,  and  equidistant  from  the  end  of  the  duct.  These  needles  are  now 
carried  through  the  slit  in  the  side  of  the  lower  end  of  the  ureter,  into 
and  down  the  tube  for  J<2  inch,  when  they  are  pushed  through  the  wall 
of  the  duct  side  by  side.' 

By  pulling  upon  the  sutures  the  upper  end  of  the  cut  ureter  is  drawn 
into  the  longitudinal  slit  in  the  side  of  the  other  segment.  The  three 
ends  of  the  sutures  are  then  knotted  and  the  invaginated  part  of  the 
duct  is  fixed.  Half  a  dozen  to  eight  sutures  are  then  applied  if  neces- 
sary, and  probably  render  van  Hook's  original  operation  more  secure. 
If  the  operation  be  carried  out  intraperitoneally,  a  flap  of  peritoneum 


Fig.  308.    Ureteroplasty  for  Stricture. 

may  be  utilized  in  covering  the  ureteral  wound.  Whichever  operation 
be  employed,  careful  examination  should  make  certain  that  the  duct 
is  permeable  throughout,  and  an  endeavour  should  be  made  to  disco^•e^ 
any  congenital  abnormality  either  of  the  duct  or  of  the  renal  pelvis. 

In  the  event  of  the  anastomosis  being  eflfected  low  down  in  the  ureter, 
it  is  a  wise  precaution  to  retain  a  catheter  in  the  bladder  for  a  few  day>. 
in  order  to  prevent  any  strain  upon  the  canal,  as  not  uncommonly  the 
mouth  of  the  ureter  has  lost  its  contractile  power  where  anastomosis 
is  demanded.  Drainage  of  the  wound  should  be  secured  by  means  0: 
gauze  and  rubber  tubing. 

URETEROPLASTY 

Operation  for  the  relief  of  stricture  of  the  ureter  is  not  often  calW 
for,  but  the  lumen  of  the  duct  may  be  increased  by  the  following 
method : — 
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Operation.  The  duct  having  been  opened  above  or  below  the 
stricture,  a  catheter  is  introduced,  and  on  the  line  of  the  catheter  a 
longitudinal  incision  is  made  about  2/3  inch  in  length.  The  cut  edges 
are  then  united  by  catgut  stitches  running  parallel  to  the  lumen  of  the 
duct,  as  indicated  in  Fig.  308.  In  this  way  the  length  of  the  canal  is 
slightly  diminished,  but  its  lumen  at  the  point  of  stricture  is  increased. 
Such  a  method  of  operating  is.  however,  only  aoplicable  when  there  is 
not  much  induration  of  the  wall  of  the  duct.  When  it  is  thickened  and 
dense  the  stricture  should  be  incised  and  an  oblique  end-to-end  anasto- 
mosis carried  out  if  circumstances  permit. 

The  sutures  best  suited  for  operation  upon  the  ureters  are  catgut, 
treated  so  as  to  remain  unabsorbed  for  a  fortnight,  and  where  possible 
the  Lembert  method  should  be  adopted. 
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CHAPTER  VIII 

CYSTOTOMY 

The  bladder  may  be  opened  above  the  pubes  (suprapubic  cystotomy) 
or  from  the  perineum  (perineal  cystotomy). 

PERINEAL  CYSTOTOMY 

Indications.     Perineal  cystotomy  may  be  used  for: 

(i)  Exploration  of  the  bladder.  This  is  very  seldom  performed  by 
this  route  at  the  present  day.  With  a  perineum  of  ordinary  depth  only 
a  small  part  of  the  finger  can  be  introduced  into  the  bladder,  and  al- 
though assistance  may  be  obtained  by  placing  the  free  hand  on  the  supra- 
pubic region  and  pressing  the  bladder  down  upon  the  exploring  finger, 
the  area  of  the  bladder  that  is  explored  by  this  means  is  extremely 
limited.  If  the  perineum  be  deep  or  if  the  prostate  gland  be  enlarged 
and  the  finger  of  the  operator  short,  no  more  than  the  finger-tip  may 
reach  the  bladder. 

(ii)  The  extraction  of  foreign  bodies  and  calculi  is  sometimes  very 
difficult  by  this  route,  and  only  small  calculi  can  be  removed.  The  ad- 
vantages that  suprapubic  cystotomy  presents  over  perineal  cystotomy  in 
these  operations  are  the  complete  exposure  of  the  whole  of  the  cavity 
of  the  bladder  to  the  finger,  to  instruments,  and,  if  necessary,  to  the 
view  of  the  surgeon,  and  the  possibility  of  extending  the  wound  so  as 
to  meet  any  contingency.  The  superiority  of  perineal  cystotomy  in 
regard  to  rapid  healing  of  the  wound  no  longer  exists ;  for,  where  rapid 
healing  is  desirable,  the  suprapubic  wound  may  be  closed  at  the  time 
of  the  operation. 

(lii)  Perineal  drainage  of  the  bladder.  This  is  discussed  later  (see 
p.  630).  Perineal  cystotomy  is  most  frequently  used  in  cases  of  stric- 
ture of  the  urethra,  with  or  without  fistulae,  where  cystitis  is  present,  or 
where  a  stone  in  the  prostatic  urethra  is  complicated  by  stone  in  the 
bladder. 

Operation.  The  patient  should  be  carefully  prepared  by  a  vege- 
table aperient  followed  by  an  adequate  dose  of  sulphate  of  magnesia, 
and,  on  the  morning  of  the  operation,  by  a  large  soap  and  water  enema. 
The  perineum  is  shaved  and  cleansed,  a  curved  staff  with  a  deep  groove 
on  the  convexity  of  the  curve  is  introduced  into  the  bladder,  and  the 
patient  is  placed  in  the  lithotomy  position. 
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The  staflF  is  held  vertically  by  an  assistant  standing  on  the  left  side 
of  the  patient  above  the  level  of  the  pelvis.  The  assistant  grips  the 
handle  of  the  instrument  with  the  right  hand  and  includes  the  lowest 
part  of  the  scrotum  in  his  grasp.    The  thumb  is  held  vertically  against 


Fig.  309.  Perineal  Cystotomy. 
First  stage.  The  tip  of  the  left  fore- 
finger is  directing  the  point  of  the 
knife  into  the  groove  in  the  staff  in 
the  membranous  urethra. 


Fig.  310.  Perineal  Cystotomy. 
Second  stage.  The  point  of  the 
gorget  has  been  placed  in  the  groove 
of  the  staff,  which  is  being  depressed 
towards  the  perineum  by  the  operator  s 
left  hand. 


the  roughened  surface  of  the  handle  of  the  staflF.  The  hand  of  the  as- 
sistant inclines  towards  the  abdomen  so  that  the  curve  of  the  staff  in 
the  membranous  urethra  is  pushed  towards  the  perineum.  The  surgeon 
sits  on  a  stool  opposite  the  perineum.  With  a  straight  scalpel  an  inci- 
sion 2  inches  in  length  is  made  from  above  downwards  in  the  middle 
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line  of  the  perineum,  ending  y^  inch  in  front  of  the  anus.  This  is  deep- 
ened and  the  bulb  is  seen  at  the  upper  part  of  the  wound.  The  staff  is 
now  made  prominent  in  the  membranous  urethra  by  depressing  the 
handle  towards  the  abdomen,  and  the  left  forefinger  of  the  operator 
seeks  the  groove  on  its  convexity  (see  Fig.  309).  The  point  of  the 
knife  is  directed  into  the  groove  and  the  knife  is  pushed  along  hori- 
zontally until  the  blade  is  in  the  prostatic  urethra.  The  membranous 
urethra  is  thus  opened  along  its  posterior  wall  and  the  commencement 


Fig.    311.      Perineal    Cystotomy.  Fig.    312.      Perineal    Cystotomy. 

Third  stage.    Introduction  of  the  fore-  Fourth    stage.      Exploration    of    the 

finger  along  the  gorget  into  the  blad-  bladder  with  the  left   forefinger,  and 

der.  counter-pressure  above  the  pubes. 


of  the  prostatic  urethra  notched.  The  knife  is  now  withdrawn,  still 
keeping  the  blade  horizontal.  A  probe-pointed  gorget  or  a  Little's 
grooved  director  is  introduced  into  the  wound  and  pushed  along  the 
groove,  while  the  surgeon  takes  the  handle  of  the  staff  from  the  as- 
sistant with  his  left  hand  and  raises  it  into  a  more  vertical  position, 
and  as  the  gorget  passes  inwards  and  upwards,  depresses  it  towards  the 
perineum  (see  Fig.  310).  A  gush  of  urine  shows  that  the  gorget  has 
entered  the  bladder.  The  staff  is  now  withdrawn,  leaving  the  gorget 
in  position,  and  the  forefinger  of  the  left  hand  is  introduced  along  the 
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gorget  (see  Fig.  311).  The  entrance  to  the  bladder,  with  the  patient 
in  this  position,  lies  well  up  behind  the  pubes,  and  is  narrow  and  re- 
sistant. The  finger  must  be  pushed  through  it  by  a  screwing  movement 
If  the  object  of  the  operation  is  exploration  of  the  bladder,  the  finger 
is  pushed  as  far  as  possible  through  the  sphincter,  and  the  surgeon, 
turning  the  left-hand  palm  upwards,  rises  and  presses  the  disengaged 
right  hand  on  the  suprapubic  region,  pushing  the  bladder  downwards 
(see  Fig.  312).  The  fluid  should  be  allowed  to  escape  from  the  bladder 
so  that  as  much  as  possible  of  the  wall  can  be  reached  by  the  finger. 

If  drainage  be  necessary  the  gorget  is  again  slipped  into  the  bladder 
and  the  finger  withdrawn.  A  large  rubber  drainage  tube  (see  Perineal 
Drainage)  is  guided  along  this  into  the  bladder. 

SUPRAPUBIC  CYSTOTOMY 

Indications.  This  operation  is  the  first  stage  of  the  various 
methods  that  will  be  described  in  the  following  pages  for  the  drainage 
of  the  bladder,  removal  of  stone  and  foreign  bodies,  the  removal  of 
growths,  and  the  treatment  of  ulceration  of  the  bladder  and  operations 
upon  the  prostate. 

Operation.  The  pubes  having  previously  been  shaved  and  the 
suprapubic  region  prepared  for  operation,  the  patient  is  anaesthetized, 
A  catheter  is  passed  and  the  bladder  distended  with  12  ounces  of  warm 
boric  lotion  by  means  of  a  bladder  syringe.  If  the  urine  be  fod,  the 
bladder  should  be  filled  and  emptied  repeatedly  until  the  washing  returns 
clear  before  the  final  distension.  The  catheter  is  left  in  the  urethra,  and 
the  open  end  plugged  with  the  nozzle  of  a  full  syringe  which  lies  upon  a 
towel  placed  across  the  patient's  thighs.  Over  this  sterilized  towels  are 
arranged  which  leave  an  uncovered  space  in  the  suprapubic  region.  The 
surgeon  stands  on  the  left  side  of  the  patient  with  an  assistant  opposite 
him  and  a  second  assistant,  if  such  be  available,  at  his  left  hand. 

An  incision,  2^  inches  in  length,  is  made  in  the  middle  line,  com- 
mencing just  below  the  upper  border  of  the  symphysis  pubis  and  pass- 
ing upwards.  In  a  stout  individual  the  incision  through  the  skin  and 
subcutaneous  fat  must  be  longer,  but  the  deeper  part  of  the  wound 
does  not  exceed  this  size. 

A  vertical  incision  is  preferable  in  the  majority  of  cases,  and  it  need 
seldom  exceed  3  inches  in  length.  In  stout  patients  and  in  cases  where 
the  peritoneum  is  to  be  opened  for  any  reason  the  wound  may  be  ex- 
tended. The  incision  here  recommended  will  suffice  for  the  most  exten- 
sive intravesical  operations.  An  objection  to  the  vertical  incision  is  that 
the  recti  prevent  the  full  exposure  of  the  front  wall  of  the  bladder. 
These  muscles  are  usually  lax  under  anaesthesia,  but  occasionally  there 
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is  a  spasmodic  rigidity  of  the  muscles  which  is  not  abolished  by  deep 
anaesthesia.  In  such  cases  spinal  analgesia  is  of  service.  More  room 
may  be  obtained  by  incising  the  edge  of  the  rectus  on  either  side. 

The  operator  holds  aside  the  skin  and  subcutaneous  tissue  with  the 
parted  fore  and  second  fingers  of  the  left  hand  (see  Fig.  313)  and  the 
anterior  layer  of  the  rectus  sheath  is  exposed.  This  is  cleanly  cut 
through  in  the  middle  line.  The  pyramidalis  and  recti  muscles  now 
come  into  view.  No  time  need  be  lost  in  seeking  for  a  median  partition 
between  the  muscles  in  this  position.    If  it  exists  it  is  seldom  seen  and 


Fig.  313.    Suprapubic  Cystotomy. 
Incision  of  the  rectus  sheath. 


Fig.  314.    Suprapubic  Cystotomy. 
Incising  the   bladder-wall. 


is  of  no  importance.  With  the  handle  of  the  scalpel  the  longitudinal 
muscle  bundles  are  separated  in  the  middle  line,  taking  care  to  make 
only  one  track  between  the  coarse  bundles.  The  knife  is  now  laid  aside, 
jand  the  forefinger  is  introduced  between  the  separated  layers  of  muscle 
^and  seeks  the  upper  limit  of  the  symphysis  pubis.  Having  found  this 
the  distended  bladder  can  be  felt  behind  it.  The  finger  is  now  pressed 
directly  backwards  towards  the  surface  of  the  bladder  and  the  point 
of  it  hooked  upwards.  In  doing  this  the  layer  of  fascia  transversalis 
behind  the  recti  will  be  torn  through,  or  the  muscles  may  be  retracted 
and  this  layer  deliberately  incised  in  the  median  line.  The  prevesical 
fat  and  the  pocket  of  peritoneum  which  dips  in  front  of  the  bladder  are 
thus  exposed.  These  are  displaced  upwards  by  a  stroking  movement 
of  the  finger,  which  at  the  same  time  hooks  them  up  from  the  bladder- 
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wall.  At  this  time  the  second  assistant  should  uncover  the  full  syringe 
which  plugs  the  catheter  and  gently  increase  the  distension  of  the  blad- 
der. The  surgeon  holds  aside  the  fat  and  peritoneum  at  the  upper  ex- 
tremity of  the  wound  with  his  left  forefinger  and  makes  certain  that 
the  bladder-wall  is  exposed.  This  is  recognized  by  the  muscle  fibres 
and  the  presence  of  large  veins  coursing  longitudinally  on  its  surface 
and  also  by  the  firm  elastic  sensation  it  imparts  to  the  finger.  If  a 
pocket  of  peritoneum  covers  it,  the  respiratory  movements  causing  the 
abdominal  contents  to  advance  and  recede  will  be  plainly  evident. 

If  any  doubt  exists  in  the  mind  of  the  operator,  retractors  may  be 
placed  to  draw  the  recti  muscles  on  either  side  and  the  anterior  wall  of 
the  bladder  fully  exposed  and  viewed  by  the  aid  of  a  head-lamp.  The 
bladder  can  now  be  felt  as  a  fluid  cushion.  A  scalpel  held  vertically  a 
little  above  the  pubic  symphysis,  with  the  cutting  edge  away  from  it,  is 
plunged  through  the  anterior  bladder-wall  with  a  stabbing  movement 
(see  Fig.  314).  This  puncture  must  be  made  boldly  so  as  to  avoid 
pushing  the  bladder  mucous  membrane  before  the  knife.  In  withdraw- 
ing the  knife  the  incision  is  extended  a  little  upwards.  The  distending 
fluid  wells  up  from  the  wound,  the  knife  is  quickly  laid  aside,  and  the 
right  forefinger  is  inserted  into  the  bladder  wound  and  hooks  up  the 
wall  before  the  bladder  has  time  to  collapse.  Some  surgeons  recom- 
mend the  use  of  a  sharp  hook  to  steady  the  bladder- wall  while  the  inci- 
sion is  being  made.  This  is  introduced  transversely  in  the  middle  line 
near  the  upper  part  of  the  exposed  bladder- wall.  The  finger  may  now 
be  replaced  by  a  retractor  which  holds  up  the  upper  angle  of  the  bladder 
wound  in  the  middle  line.  The  further  procedure  depends  upon  the 
object  for  which  the  cystotomy  was  performed. 

Certain  points  in  connexion  with  the  technique  of  the  operation  will 
now  be  discussed. 

Distension  of  the  rectum.  This  method  is  very  seldom  employed 
at  the  present  day,  as  it  has  been  found  that  with  it  the  elevation  of  the 
bladder  base  is  not  always  sufficient  to  be  of  assistance,  and  the  part  of 
the  anterior  bladder-wall  uncovered  by  peritoneum  is  not  materially 
increased.  Moreover,  cases  have  been  recorded  in  which  rupture  of  the 
bowel  followed  over-distension  of  the  bag. 

Distension  of  the  bladder.  The  capacity  of  a  bladder  is  influenced 
by  age  and  disease.  In  children  5  or  6  ounces  may  fully  distend  the 
bladder.  In  an  adult  male  or  female  10  or  12  ounces  will  give  a 
moderate  distension  if  the  bladder  be  not  contracted.  This  is  the 
quantity  which  is  borne  with  comfort  in  a  conscious  patient,  and  with 
this  amount  the  bladder  is  full  but  not  over-distended.  A  catheter  in 
the  urethra  held  erect  and  open  will  not  discharge  the  fluid.    The  intra- 


SUPRAPUBIC  CYSTOTOMY  621 

vesical  tension  with  this  amount  of  fluid  is  therefore  low.  With  an  ir- 
ritable bladder  a  less  amount  may  be  sufficient  to  cause  vesical  spasm, 
and  the  whole  may  be  ejected,  and  sometimes  the  catheter  may  also  be 
discharged  from  the  urethra  by  the  violence  of  the  spasm.  Spasm  may 
be  aroused  by  too  rapid  and  forcible  injection  of  the  fluid  and  by  use  of 
fluid  that  is  too  cold.  Care  must  therefore  be  taken  that  the  bladder  is 
distended  gradually,  and  that  the  temperature  of  the  fluid  is  108°  F. 
Under  an  anaesthetic  more  fluid  may  be  injected  into  the  bladder,  and 
even  where  the  fluid  has  been  spasmodically  ejected  several  ounces 
may  eventually  be  retained  where  patience  is  exercised.  When  there  is 
difficulty  in  retaining  the  fluid  in  the  bladder  a  turn  of  bandage  may  be 
placed  round  the  penis,  or  an  elastic  band  over  a  layer  of  lint;  but  this 


Fig.  315.    Bladder  Syringe. 

is  seldom  necessary,  and  the  method  of  plugging  the  catheter  with  a  full 
syringe  and  increasing  the  fluid  in  the  bladder  after  that  viscus  is  ex- 
posed has  much  to  recommend  it.  Over-distension  of  the  bladder,  es- 
pecially where  inflammation  is  present,  may  rouse  the  patient  from  a 
deep  anaesthesia. 

An  atonic  bladder  will  hold  a  pint  or  more  without  the  intravesical 
tension  being  sufficiently  increased  to  raise  the  fluid  6  inches  in  an  open 
catheter.  This  is  frequently  observed  in  patients  suffering  from  en- 
larged prostate.  It  is  unnecessary  to  introduce  more  than  15  ounces 
before  the  bladder  has  been  exposed,  even  in  these  cases. 

The  syringe  must  run  smoothly  and  easily,  for  by  means  of  the  pres- 
sure which  is  exerted  on  the  piston  an  idea  of  the  intravesical  tension 
should  be  gained.  The  best  syringes  have  a  stout  glass  barrel  and  an 
asbestos  piston,  and  hold  from  4>4  to  53/2  ounces  of  fluid  (see  Fig.  3x5). 
A  solution  of  boric  acid  at  a  temperature  of  108°  F.  is  the  most  suitable 
medium,  or  solutions  of  oxycyanide  of  mercury  (i  in  10,000)  or 
biniodide  of  mercury  (i  in  10,000)  may  be  used. 

The  advantages  that  have  been  urged  in  favour  of  air-distension  of 
the  bladder  are  mainly  theoretical.  The  danger  of  septic  inflammation 
from  the  soaking  of  the  wound  with  fluid  used  to  distend  the  bladder  is 
slight  when  the  bladder  has  been  carefully  washed  before  commencing 
the  operation  and  when  proper  attention  is  given  to  the  wound  by  daily 
lavage  after  the  operation.     The  buoyancy  of  air  is  not  required,  even 
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if  it  have  the  eflfect  of  raising  the  bladder  to  the  abdominal  wall  with 
which  it  is  credited.  The  approach  tD  the  bladder  is  quite  simple  when 
fluid  is  used.  Neither  air  nor  fluid  should  be  introduced  into  the  blad- 
der under  such  pressure  as  will  give  the  more  compressible  air  any  ad- 
vantage over  the  less  compressible  fluid. 

Cystotomy  without  distension  of  the  bladder  is  necessary  in  some 
cases,  such  as  vesico- vaginal  fistula.  If  it  be  possible  to  pass  a  sound 
through  the  urethra  this  should  be  pushed  well  into  the  bladder.  Especial 
care  is  necessary  after  incising  the  abdominal  wall,  to  avoid  wounding 
the  peritoneum.  The  point  of  the  sound  in  the  collapsed  organ  provides 
a  ready  guide  on  which  an  incision  is  made.  When  the  instrument  is 
exposed  the  edges  of  the  bladder  wound  are  held  up  with  catch- forceps 
and  the  wound  extended  with  scissors.  Von  Dittel,  who  was  the  first  to 
suggest  this  method,  used  a  fully  curved  Benique's  sound.  If  no  instru- 
ment can  be  passed  into  the  urethra  the  operation  is  more  difficult.  The 
skin  and  recti  muscles  should  be  widely  retracted  and  the  bladder  ex- 
posed with  the  aid  of  a  powerful  head-lamp,  taking  care  to  identify  the 
peritoneum  and  dissect  it  up  before  opening  the  bladder. 

The  after-treatment  of  the  wound.  When  the  object  of  cystotomy 
has  been  attained,  the  question  of  treatment  of  the  wound  in  the  bladder- 
wall  will  arise.  In  some  cases  it  is  possible  to  close  the  wound  by  im- 
mediate suture,  in  other  cases  temporary  drainage  will  be  adopted,  and 
in  others  permanent  drainage  must  be  installed. 

Immediate  suture  is  the  ideal  method  of  treatment,  but  is  not  al- 
ways expedient.     The  following  factors  contra-indicate  its  use: — 

Obstruction.  After  opening  the  bladder  in  a  case  of  obstruction, 
it  may  be  found  impossible  to  remove  the  cause  of  the  obstruction 
(malignant  disease  of  the  prostate).  In  such  a  case  an  attempt  to  close 
the  bladder  wound  usually  fails.  Permanent  suprapubic  drainage  will 
probably  be  necessary.  On  the  other  hand,  it  may  be  possible  to  remove 
the  obstruction  but  inexpedient  to  proceed  to  the  radical  operation  at 
once.  Thus,  in  some  cases  of  simple  enlargement  of  the  prostate,  tem- 
porary drainage  is  indicated  preparatory  to  the  radical  operation. 

Sepsis,  When  cystitis  exists,  or  when  septic  changes  are  present  in 
the  kidneys,  immediate  suture  of  the  bladder  is  unwise.  Obstruction 
and  sepsis  frequently  combine  to  contra-indicate  immediate  suture. 

Haemorrhage.  After  the  removal  of  bladder  growths  it  is  wise  to 
place  a  drain  in  the  bladder,  unless  the  surgeon  is  convinced  that  all 
bleeding  has  ceased,  and  if  oozing  be  still  proceeding  this  is  imperative. 
A  small  drainage  tube  or  two  tubes  of  small  calibre  are  insufficient,  tor 
they  quickly  become  blocked  with  clot,  and  a  catheter  tied  in  the  urethra 
is  equally  ineffectual.    When  the  patient  has  been  in  the  Trendelenburg 
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position  some  minutes  must  be  given,  after  replacing  him  in  the  hori- 
zontal position,  for  the  circulation  to  readjust  itself  befdre  cbficluding 
that  no  haemorrhage  will  take  place. 

After  removal  of  the  prostate  by  the  suprapubic  route,  free  drain- 
age of  the  bladder  is  imperative  on  account  of  one  or  more  of  these 
contra-indications. 

The  cases  most  favourable  for  immediate  closure  of  the  bladder 
.  wound  are  cases  of  cystotomy  performed  for  aseptic  calculi  or  for 
foreign  bodies,  and  cases  of  operation  for  papillomata  where  the  bleed- 
ing has  been  effectually  controlled.  To  these  might  be  added  explora- 
tion of  an  aseptic  bladder,  but  cystoscopy  has  replaced  cystotomy  in 
these  cases. 

If  the  edges  of  the  bladder  wound  have  been  anchored  by  means 
of  stitches,  these  are  pulled  up  so  that  the  bladder  is  brought  into  the 
abdominal  wound.  If  no  retaining  sutures  have  been  used,  each  lip 
of  the  wound  is  grasped  at  the  middle  with  a  pair  of  toothed  forceps. 
The  edges  of  the  abdominal  wound  are  well  retracted.  Interrupted 
catgut  sutures  are  used,  and  pierce  the  perivesical  tissues  and  the  blad- 
der muscle  on  each  side,  but  do  not  penetrate  the  mucous  membrane. 
The  mucous  membrane  is  loosely  attached  to  the  muscle  and  is  easily 
avoided.  The  sutures  should  be  closely  set,  about  four  to  the  inch, 
and  commence  at  the  apical  end  of  the  bladder  wound.  The  first  suture 
is  placed  a  little  above  this  end  of  the  wound  in  Lembert  fashion  and 
tied.  The  remaining  sutures  pierce  the  edges  of  the  wound,  arid  each  is 
tied  after  insertion  and  held  up  by  an  assistant.  By  this  means  gentle 
traction  is  exerted  upon  the  bladdef,  so  that  the  lower  part  of  the 
wound  gradually  comes  into  view.  Six  or  eight  sutures  may  be  required, 
and  full  curved  medium-sized  needles  are  employed. 

When  the  bladder-wall  is  thin  it  may  be  necessary  to  pass  mattress 
sutures,  inserting  the  needle  parallel  with  the  wound,  upwards  on  one 
side  and  downwards  on  the  other,  so  as  to  get  a  good  grip  of  the  thin 
muscle.  Some  surgeons  insert  a  row  of  Lembert's  sutures  over  this 
first  row  of  sutures. 

Buried  sutures  of  stout  catgut  are  inserted  in  the  abdominal  wound 
by  means  of  large  curved  needles.  In  these  should  be  included  the 
fascia  transversalis,  a  thick  bundle  of  rectus  muscle,  and  the  strong 
fascia  in  front  of  the  rectus.  Three  or  four  of  these  sutures  will  be 
required,  and  a  small  calibre  drainage  tube  is  placed  in  the  lower  angle 
of  the  wound  and  reaches  clown  to  the  closed  vesical  wound.  This  is 
removed  in  thirty-six  hours  if  the  wound  remains  dry.  It  should  not  be 
retained  longer  than  two  or  three  days,  even  if  a  little  urine  has  leaked 
out.    The  skin  is  closed  by  interrupted  silkworm-gut  sutures. 
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The  careful  closure  of  the  abdominal  portion  of  the  wound,  whether 
a  small  tube  be  placed  at  its  lower  angle  to  drain  the  prevesical  space 
or  whether  the  bladder  be  drained  by  a  large  rubber  tube,  is  a  matter 
of  supreme  importance,  since  neglect  of  this  precaution  is  likely  to  be 
followed  by  a  hernial  protrusion  of  the  peritoneum  at  the  upper  part 
of  the  wound. 

If  proper  drainage  of  the  bladder  and  prevesical  space  be  provided 
by  means  of  tubes  of  suitable  size  there  is  no  need  to  fear  cellulitis  even 
in  septic  cases. 

After-treatment.  Where  the  bladder  wound  has  been  closed  in 
the  manner  above  described,  a  silk- wove  coude  catheter  (No.  22  F.) 
is  tied  in  the  urethra  and  retained  for  four  days.  During  this  time 
the  urine  is  allowed  to  drain  continuously  into  a  bottle  between  the 
patient's  thighs.  A  careful  watch  is  kept  to  prevent  the  catheter  be- 
coming blocked  with  clot.  Should  this  occur  a  syringeful  of  boric 
lotion  should  be  injected  to  clear  the  lumen. 

If  copious  bleeding  and  intravesical  clotting  occurs,  the  catheter 
will  be  useless.  In  these  cases  the  bladder  usually  fills  up  with  clot, 
so  that  it  can  be  felt  above  the  pubes.  It  is  wMse  in  such  a  case  to  reopen 
the  suprapubic  wound  without  delay,  clear  out  the  clots,  irrigate  the 
bladder  through  the  catheter  with  a  copious  stream  of  hot  boric  lotion, 
and  place  a  large  drainage  tube  in  the  bladder  wound.  The  catheter 
may  then  be  removed. 

Should  no  such  accident  have  occurred,  the  catheter  is  retained  for 
four  days  and  then  removed.  The  patient  is  then  directed  to  pass 
water  without  straining  every  two  hours,  and  is  wakened  once  or  twice 
during  the  night  so  as  to  prevent  the  bladder  being  over-distended. 
At  the  end  of  a  week  no  restriction  need  be  placed  upon  micturition  and 
the  wound  should  be  healed.  Occasionally  a  slight  leak  occurs  and 
continues  for  a  week  or  ten  days  and  then  ceases. 

The  indications  for  bladder  drainage  and  the  methods  by  w^hich  it  is 
carried  out  are  considered  on  p.  630. 

Difficulties  and  dangers.  Wounds  of  the  peritoneum.  The 
peritoneum  may  be  inadvertently  opened  when  the  bladder-wall  is  in- 
cised. This  is  usually  due  to  w^ant  of  care  in  freeing  the  prevesical 
pouch  of  peritoneum  and  pushing  it  up  out  of  the  way.  Sometimes  in 
inflammatory  conditions  of  the  bladder  with  pericystitis  and  in  sec- 
ondary operations  upon  the  bladder  the  peritoneum  is  actually  bound 
down  to  the  front  wall  of  the  bladder.  If  this  be  recognized  the  mem- 
brane should  be  dissected  up,  but  it  may  escape  notice  and  the  incision 
may  cut  through  the  peritoneum  as  well  as  the  bladder.  The  opening 
is  usually  plugged  by  omentum,  and  the  appearance  of  a  piece  of  omen- 
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turn  may  be  the  first  intimation  that  the  peritoneum  has  been  wounded. 
Occasionally  the  incision  in  the  bladder  wall  is  correctly  made,  but  the 
wound  is  torn  open  by  the  drag  of  retractors  or  fingers  and  a  rent  made 
in  an  adherent  peritoneum. 

When  it  is  recognized  that  the  peritoneum  has  been  incised  or  torn, 
the  opening  should  be  utilized  to  define  exactly  the  lower  limits  of  the 
pouch,  and  with  the  finger  in  the  pouch  the  peritoneum  should  be  dis- 
sected oflF  the  face  of  the  bladder.  Any  excess  of  fluid  at  the  opening 
should  be  mopped  up,  but  no  extensive  disturbance  of  the  viscera  is 
necessary  or  advisable.  The  ends  of  the  rent  are  picked  up  in  catch- 
forceps  and  the  wound  closed  by  continuous  or  interrupted  catgut 
sutures.  In  most  cases  the  operation  may  be  proceeded  with,  but  if  the 
urine  is  foul  it  will  be  wiser  to  place  a  large  drain  in  the  bladder,  and 
postpone  further  interference. 

Hcemorrhage.  There  is  usually  very  little  haemorrhage  during  the 
operation  of  suprapubic  cystotomy.  Occasionally  a  vein  in  the  bladder- 
wall  bleeds,  but  this  quickly  ceases  when  the  bladder  collapses.  An 
artery  may  be  cut  in  the  bladder-wall  and  require  to  be  picked  up  with 
forceps.  I  was  asked  to  see  an  unusual  case  of  haemorrhage  in  a  patient 
on  whom  a  colleague  had  performed  cystotomy  preparatory  to  prostatec- 
tomy. A  general  oozing  from  the  bladder-wall  and  surrounding  tissues 
commenced  after  the  operation  and  resisted  all  local  and  general  meas- 
ures, and  the  patient  died  from  loss  of  blood.  There  had  been  no  signs 
of  haemophilia. 

MODIFICATIONS  OF  SUPRAPUBIC  CYSTOTOMY 

Transverse  suprapubic  cystotomy.  So  long  ago  as  1730 
Ledran  *  suggested  the  use  of  a  transverse  incision,  but  it  was  not  until 
Trendelenburg  ^  combined  the  transverse  incision  with  the  inclined  posi- 
tion of  the  patient  that  the  method  became  widely  known. 

Operation.  The  bladder  is  distended  with  fluid  and  the  patient 
placed  in  the  Trendelenburg  position.  The  surgeon  stands  on  the  left 
side  of  the  patient  with  an  assistant  opposite  him.  A  transverse  incision 
from  6  to  8  inches  in  length,  according  to  the  build  of  the  patient,  is 
made  across  the  lower  part  of  the  abdomen.  The  incision  is  curved, 
with  its  concavity  towards  the  umbilicus.  In  the  middle  line  it  lies 
I  inch  above  the  upper  border  of  the  pubic  symphysis  and  at  either 
extremity  2  inches  above  Poupart's  ligament.  The  incision  is  deepened 
through  the  subcutaneous  tissues  and  deep  fascia  to  the  sheath  of  the 
recti  muscles.     The  sheath  is  cut  through  in  the  line  of  the  incision 

*  Manuel  des  different es  manieres  de  tirer  la  pierre  hors  de  la  vessie,  1730. 
^  BerL  klin.  Wochenschr.,  1877. 
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and  the  recti  and  pyramidales  muscles  exposed.  These  muscles  arc 
cut  through  transversely.  The  recti  muscles  retract  upwards,  and  some 
difficulty  may  be  experienced  in  bringing  them  down  when  the  surgeon 
comes  to  close  the  wound.  It  is  advisable,  therefore,  before  completely 
cutting  through  the  recti  muscles,  to  introduce  one  or  two  temporary 
sutures  through  the  whole  thickness  of  the  muscles  and  sheath  near  the 
cut  edge  and  clamp  these  with  pressure  forceps,  using  them  for  retrac- 
tion during  the  operation,  and  for  dragging  down  the  muscles  and 
sheath  when  the  wound  is  being  closed.  The  fascia  transversalis  be- 
neath the  muscles  is  cut  through  and  the  peritoneum  exposed.  The 
peritoneum  is  stripped  oflF  the  front  of  the  bladder  and  held  aside  with 
a  broad  retractor.  The  bladder  is  now  very  fully  exposed  and  the  re- 
flection of  the  peritoneum  on  each  side  defined.  A  transverse  incision 
is  made  through  the  wall  of  the  viscus  about  the  level  of  the  upper  border 
of  the  pubic  symphysis.  Higher  up  the  bladder  narrows  towards  its 
apex,  and  the  incision  would  have  to  be  more  limited.  When  the 
bladder  is  opened  precautions  are  taken  to  divert  the  fluid  which  escapes 
into  a  basin  held  at  the  side.  The  edges  of  the  bladder  wound  are  now 
picked  up  with  toothed  forceps,  or  several  temporary  sutures  are  intro- 
duced and  the  lips  of  the  wound  held  aside.  Instead  of  incising  the 
bladder  transversely,  the  incision  may  be  made  at  any  part  of  the  wall 
and  in  any  direction.  Thus  in  removing  a  growth  from  the  bladder  the 
incision  is  placed  so  that  the  resection  of  the  wall  may  be  conveniently 
carried  out. 

The  object  for  which  the  cystotomy  has  been  performed  having  been 
accomplished,  the  surgeon  will  proceed  to  close  the  bladder  wound  and 
repair  the  abdominal  wall.  If  no  vesical  drain  be  necessary,  a  con- 
tinuous suture  of  catgut  is  made  to  close  the  wound  in  the  bladder-wall. 
The  stitches  pass  through  the  muscular  coat  without  penetrating  the 
mucous  membrane.  Over  this  a  second  row  of  Lembert's  sutures  of 
the  same  material  is  introduced.  If  drainage  of  the  bladder  be  desired, 
a  deep  layer  of  interrupted  sutures  is  used  and  reinforced  by  a  second 
layer  of  Lembert's  sutures. 

The  repair  of  the  abdominal  wall  should  be  carefully  performed. 
The  patient  is  lowered  into  the  horizontal  position.  The  recti  muscles 
and  sheath  of  fascia  are  drawn  down  by  means  of  the  temporarj*  su- 
tures, and  interrupted  sutures  of  thick  catgut  are  passed  through  the 
portion  of  recti  muscles  and  sheath  which  remains  attached  to  the  pubic 
bones  below  and  the  free  recti  muscles  and  sheath  above.  Mattress 
sutures  may  be  used,  and  one  or  two  such  sutures  are  useful  towards 
the  middle  line,  with  ordinary  interrupted  sutures  on  each  side.  H 
bladder  drainage  has  been  adopted,  room  should  be  left  for  the  tube 
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and  a  second  smaller  tube  should  be  placed  in  the  prevesical  space. 
The  skin  wound  is  now  closed  with  silkworm-gut  sutures. 

The  advantage  of  the  transverse  incision  is  the  free  access  which  is 
gained  to  all  parts  of  the  bladder.  The  disadvantage  is  the  damage 
which  is  inflicted  on  the  abdominal  wall.  By  careful  suturing  this  dis- 
advantage is  reduced  to  a  minimum,  but  for  most  operations  inside 
the  bladder  the  vertical  incision  gives  sufficient  exposure.  For  extensive 
operations  upon  the  bladder-wall  for  the  removal  of  growths  the  trans- 
verse invision  is  a  valuable  method. 


Peri  tortrtum 


ABC 
Fig.  316.     The  Conditions  modifying  a  Secondary  Cystotomy,     a,  The 
relation  of  the  peritoneum  to  the  scar  and  the  bladder;  b,  A  peritoneal  process 
in  the  scar;  c,  Hernia  of  the  scar. 

Secondary  cystotomy.  Where  cystotomy  has  been  performed 
on  some  previous  occasion,  the  following  conditions  may  modify  a 
second  cystotomy:  A  small  supple  suprapubic  scar  which  on  dissection 
leads  down  between  the  recti  muscles  to  the  anterior  wall  of  the  blad- 
der. The  peritoneum  is  not  involved  in  the  scar  (see  Fig.  316,  a). 
More  extensive  scarring  may  be  present  where  there  has  been  prolonged 
bladder  drainage  or  widespread  inflammation  after  the  previous  cystot- 
omy. In  these  cases  a  pocket  of  peritoneum  is  frequently  dragged  down 
and  fixed  in  front  of  the  bladder,  and  is  held  down  to  the  upper  border 
of  the  pubic  symphysis  by  fibrous  tissue  (see  Fig.  316,  b).  Or  a  portion, 
usually  at  the  upper  end,  of  the  scar  is  weak  and  a  small  pocket  of 
peritoneum  projects,  covered  by  a  thin  layer  of  fibrous  tissue  (see  Fig. 
316,  c).  The  bladder  is  frequently  bound  down  to  the  posterior  aspect 
of  the  pubic  bones. 

When  no  protrusion  of  the  wound  is  apparent,  the  whole  scar  should 
be  removed  by  an  elliptical  incision  vertically  placed.  By  deepening 
the  wound  on  either  side  the  rectus  sheath  is  exposed,  and  the  scar 
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should  be  removed  at  this  level.  The  dissection  should  be  carried 
carefully  between  the  recti  muscles,  keeping  well  down  to  the  upper 
border  of  the  pubic  symphysis  until  the  finger  can  be  passed  behind 
the  recti  muscles.  The  wound  is  then  extended  upwards  in  the  middle 
line,  freeing  the  fibrous  tissue  by  transverse  cutting  and  pushing  it 
upwards  with  the  finger.  By  this  means  a  pocket  of  peritoneum  bound 
down  to  the  upper  border  of  the  symphysis  will  be  freed  and  pushed 
into  the  upper  part  of  the  wound  out  of  the  way.  The  peritoneum 
may  still  be  adherent  to  the  upper  part  of  the  anterior  wall  of  the 
bladder.  In  order  to  expose  the  bladder  muscle  careful  dissection  and 
free  retraction  are  required.  Should  intravesical  manipulation  be  neces- 
sary, as  it  will  be  in  the  removal  of  growths  of  the  bladder,  it  is  usually 
necessary  to  dissect  the  bladder-wall  from  the  firm  adhesions  which 
bind  it  to  the  posterior  surface  of  the  pubes.  A  large  steel  sound  passed 
through  the  urethra  with  the  handle  well  depressed  will  be  of  much 
assistance  in  these  operations. 

When  a  hernia  of  the  scar  is  present  the  scar  may  be  excised  together 
with  the  pocket  of  peritoneum,  the  peritoneum  stripped  upwards  off 
the  bladder,  and  the  peritoneal  surfaces  brought  together  with  a  con- 
tinuous suture.  When  the  operation  is  being  performed  for  growth,  the 
opening  in  the  peritoneum  may  be  used  to  obtain  information  in  regard 
to  its  extent,  or  it  may  be  necessary  for  the  further  steps  of  the  opera- 
tion if  they  involve  the  peritoneal  surface  of  the  bladder.  When  the 
operation  is  confined  to  cystotomy  or  the  further  steps  are  extra- 
peritoneal, the  bladder  may  be  opened,  after  closing  the  peritoneal 
wound  with  a  continuous  catgut  suture  and  tucking  a  roll  of  gauze  into 
the  upper  part  of  the  wound.  A  transverse  incision  is  preferable  to  the 
vertical  incision  in  many  cases  of  secondary  cystotomy,  and  especially 
when  an  extensive  intravesical  operation  is  proposed. 

Suorapubic  cystotomy  with  resection  of  the  pubic  bones. 
In  order  to  gain  free  access  to  the  lower  part  of  the  anterior  wall  of 
the  bladder  some  surgeons  have  resected  portions  or  the  whole  of  the 
pubic  bones.  Bramann  ^  performed  a  temporary  resection  of  a  portion 
of  the  pubic  bones.  He  makes  a  rectangular  incision  with  the  vertical 
portion  in  the  middle  line  and  the  horizontal  portion  over  the  symphysis. 
With  bone  forceps  and  chisel  the  bone  is  divided  obliquely  on  each 
side,  commencing  outside  the  spine  of  the  pubes  and  passing  down  and 
inwards,  and  these  incisions  are  joined  by  a  transverse  section  of  the 
bones.  The  fragment  is  separated  from  below  upwards  and  carries  the  in- 
sertion of  the  recti  muscles.  The  bone  fragment  is  divided  in  the 
middle  line  and  the  right  and  left  recti  muscles  separated,  each  carrying 
^  Deutsche  Zeitschr,  /.  Chirurgie,  1 89 1. 
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a  fragment.  The  anterior  wall  of  the  bladder  is  thus  exposed.  After 
the  operation  the  fragments  are  fixed  to  the  body  of  the  pubis  by  means 
of  tacks. 

Complete  resection  of  the  pubic  bones  was  described  by  Oilier.*  In 
order  to  preserve  the  vitality  of  the  separated  bone  it  is  allowed  to 
remain  attached  to  the  tissues  at  the  root  of  the  penis.  An  incision 
the  shape  of  an  inverted  U  is  made  through  the  skin  with  the  convexity 
of  the  U  I  or  2  inches  above  the  upper  border  of  the  pubes,  and  a 
vertical  incision  meets  this  in  the  middle  line.  The  muscles  are  sepa- 
rated from  the  upper  border  of  the  pubic  bones.  The  bone  is  cut  on 
each  side  with  a  small  saw  and  bone  forceps.  When  the  section  is 
complete  the  whole  flap  is  turned  downwards  and  the  front  of  the 
bladder  exposed,  taking  care  not  to  wound  the  retropubic  venous  plexus. 
After  the  operation  the  flap  is  replaced. 

Suprapubic  cystotomy  combined  with  symphysiotomy. 
This  operation  was  described  by  Tuffier  and  by  Albarran  ^  in  1892. 
A  median  vertical  incision  commencing  23^  inches  above  the  upper 
border  of  the  pubic  bones  is  carried  down  to  the  root  of  the  penis,  and 
this  is  continued  for  half  an  inch  on  to  the  dorsum  of  the  penis,  and 
on  each  side  for  about  an  inch,  forming  an  inverted  Y  incision. 

The  incision  is  deepened  to  the  sheath  of  the  recti  muscles  and  the 
suspensory  ligament  of  the  penis  cut  through.  The  penis  is  now  turned 
down  and  the  lower  border  of  the  symphysis  defined  with  the  finger. 
The  fibrous  structures  are  incised  down  to  the  symphysis. 

The  recti  muscles  are  separated,  the  prevesical  fat  exposed,  and  the 
peritoneum  pushed  upwards  out  of  the  way.  A  retractor  is  inserted 
into  the  space  of  Retzius  and  another  drags  down  and  protects  the 
tissues  of  the  penis.  The  symphysis  is  cut  through  with  a  strong 
scalpel  exactly  in  the  middle  line  from  before  backwards  and  from 
above  downwards.  The  subpubic  ligament  is  then  carefully  cut,  avoid- 
ing the  venous  plexus  of  Santorini  and  the  dorsal  vein  of  the  penis.  A 
separation  of  1J/2  to  2  inches  may  be  produced  without  damage  to  the 
sacro-iliac  synchondrosis.  Having  finished  the  operation  upon  the  blad- 
der, the  cartilage  of  the  symphysis  is  removed  and  the  spongy  tissue  of 
the  pubic  bones  exposed  so  as  to  obtain  firm  bony  union.  If  the  separa- 
tion of  the  bones  be  moderate,  the  soft  parts  only  need  be  sutured,  but  if 
it  be  considerable  two  sutures  of  silver  wire  are  passed  through  the  bones 
and  the  prepared  surfaces  thus  brought  into  contact.  A  drain  is  placed 
behind  the  pubic  bones  and  the  suprapubic  portion  of  the  wound  united 
as  in  the  ordinary  operation.    In  addition  to  the  usual  dressings,  a  stout 

*  Rochet,  Chirurgte  de  Vurktre,  de  la  vessie,  de  la  prostate,  Paris,  1895. 

*  Midecine  operatoire  des  voies  urinaires,  1909. 
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binder  surrounds  the  bony  pelvis  and  prevents  any  movement  of  the 
iliac  bones. 

By  means  of  symphysiotomy  a  very  free  access  is  obtained  to  the 
lower  part  of  the  anterior  wall  of  the  bladder.  The  shock  of  the  opera- 
tion is,  however,  considerably  greater  than  that  of  suprapubic  cystotomy 
by  the  ordinary  method.  Albarran,  who  has  used  the  method  four 
times,  believes  that  it  is  rarely  necessary. 

BLADDER  DRAINAGE 

Indications.  Drainage  of  the  bladder  may  be  required  as  a  tem- 
porary measure  after  operations  upon  the  urethra  or  bladder  or  as  a 
means  of  treatment  of  some  cases  of  cystitis.  Permanent  drainage  of 
the  bladder  may  be  necessary  in  cases  of  malignant  disease  of  the 
prostate  or  bladder. 

PERINEAL  DRAINAGE 

Where  cystitis  complicates  a  urethral  or  prostatic  disease  for  which 
a  perineal  operation  is  performed,  the  bladder  may  be  drained  by  the 
introduction  of  a  perineal  tube. 

The  best  form  of  drain  is  a  flexible  rubber  tube  with  a  terminal 
opening  and  lateral  eyes  (see  Fig.  418,  p.  779).  The  edges  of  the 
opening  are  smooth  and  rounded.  This  tube  is  introduced  just  through 
the  vesical  sphincter,  and  its  position  tested  by  injecting  a  syringeful 
of  lotion  into  the  bladder  and  withdrawing  the  tube  until  it  ceases  to 
flow,  and  then  pushing  it  on  until  the  flow  recommences.  A  silkworm- 
gut  suture  is  passed  through  each  lip  of  the  perineal  wound  and  through 
the  tube  and  holds  it  firmly  in  position. 

Another  form  of  tube  is  a  stiff  gum-elastic  tube  with  a  large  terminal 
and  fine  lateral  opening  at  the  vesical  end  and  a  metal  ring  with  lateral 
eyes  at  the  outer  end.  The  tube  is  retained  in  position  by  passing  a 
length  of  tape  through  each  eye  and  carrying  it  along  the  fold  of  the 
groin  in  front  and  the  fold  of  the  buttock  behind.  The  tapes  are  knotted 
on  each  side  above  the  great  trochanter,  -and  attached  to  a  waist-belt 
above  this.  To  these  perineal  tubes  may  be  attached  a  short  length  of 
rubber  tubing,  which  lies  in  a  urine  bottle  between  the  patient's  thighs, 
or  a  longer  tube  may  be  attached  which  passes  into  a  receptacle  contain- 
ing antiseptic  fluid  beneath  the  bed.  The  tubing  is  fixed  at  the  edge  of 
the  bed  by  means  of  a  loop  of  tape  and  a  safety-pin,  and  a  short  glass 
tube  interrupts  the  rubber  tube  at  some  point  so  that  the  flow  of  urine 
may  be  observed. 

Drainage  by  this  method  may  be  maintained  for  four  to  seven  days, 
and  if  it  is  desired  to  prolong  it  beyond  this  time  a  soft  rubber  tube 
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should  replace  the  rigid  one.    The  perineal  route  is  not,  however,  suit- 
able for  permanent  drainage. 

TEMPORARY  SUPRAPUBIC  DRAINAGE 

Temporary  suprapubic  drainage  is  practised  after  the  majority  of 
suprapubic  operations  (see  p.  622). 

For  this  purpose  a  double  tube  of  moderate  calibre,  curved  at  a 
right  angle  (Guyon's  double  siphon),  may  be  inserted  into  the  bladder 
wound,  which  is  closed  by  a  few  catgut  stitches  around  it.  Another 
stitch  through  the  skin  and  tubes  holds  them  securely  in  position.  This 
method  was  introduced  with  the  object  of  washing  the  bladder  by  in- 
jecting fluid  through  one  tube  while  the  other  drains  it  away. 

A  single  tube  of  similar  construction  may  be  used  and  retained  in 
the  bladder  by  a  double  row  of  sutures  through  the  bladder- wall,  the 
second  row  being  Lembert's  sutures,  so  that  the  wall  of  the  bladder  is 
folded  around  the  tube,  and  leaking  is  thus  prevented  (Gibson  *). 

If  suprapubic  drainage  is  to  be  efficient,  it  must  be  free.  A  rubber 
tube  with  a  diameter  of  ^  or  even  i  inch  will  give  more  satisfactory 
results  when  sepsis  is  present  or  haemorrhage  in  progress.  The  length 
of  the  tube  will  depend  upon  the  depth  of  the  abdominal  wound.  In  a 
man  of  medium  build  about  4  inches  will  suffice,  and  this  allows  the  tube 
to  project  slightly  above  the  skin  surface.  A  large  lateral  opening  is 
made  close  to  the  vesical  end.  The  tube  lies  just  above  the  trigone,  but 
does  not  press  upon  it.  The  bladder  wound  will  usually  grip  a  tube  of 
this  size  firmly,  so  that  no  sutures  are  required  to  close  the  wall  aroiind 
it,  and  the  bladder  itself  lies  around  the  intravesical  portion  of  the  tube 
like  a  funnel.  There  is  seldom  any  escape  alongside  a  tube  of  this  size. 
After  the  abdominal  wound  -is  closed  a  silkworm-gut  suture  is  passed 
through  the  skin  on  one  side  and  through  the  tube  to  hold  it.  A  small 
tube  or  a  wick  of  gauze  is  placed  in  the  lower  end  of  the  wound  and 
extends  down  to  the  prevesical  space  as  a  safeguard  against  leakage. 
Through  a  large  tube  such  as  this  clots  are  readily  removed  with 
forceps,  shreds  of  muco-pus  extracted,  and  the  bladder  flushed  with  an 
adequate  stream  of  antiseptic  fluid.  The  abdominal  wound  should  not  be 
closed  too  tightly  around  the  tube,  as  sloughing  from  pressure  will  result. 

Where  septic  cystitis  is  present  and  infection  of  the  pelvic  areolar 
tissue  is  feared,  the  bladder-wall  may  be  brought  up  and  attached  to  the 
skin  by  a  few  stitches  on  each  side.  These  sutures  are  cut  after  two 
days,  by  which  time  a  sufficient  barrier  has  formed  against  the  spread 
of  infection.  A  voluminous  dressing  of  wood-wool  or  cellulose  tissue  is 
kept  in  place  by  means  of  a  many-tailed  bandage  with  perineal  straps. 
^Medical  Record,  1901,  lix,  45. 
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If  no  means  of  draining  away  the  urine  be  provided  the  dressings  become 
soaked  and  require  changing  every  three  or  four  hours. 

Temporary  suprapubic  drainage  is  installed  in  many  different  con- 
ditions, and  the  length  of  time  it  is  maintained  will  vary.  After  four 
days  a  track  will  have  formed  and  the  tube  may  be  removed.  From 
the  time  of  the  operation  until  the  closure  of  the  wound,  a  period  vary- 
ing from  fourteen  to  twenty-one  or  more  days,  the  urine  wells  up  from 
the  wound  and  soaks  the  dressings  unless  it  is  removed  by  some  appara- 
tus. To  lessen  the  discomfort  of  the  patient  and  reduce  the  possibility 
of  irritation,  the  skin  of  the  abdomen,  scrotum,  and  the  upper  part  of 
the  thighs  is  smeafed  with  an  ointment  containing  equal  parts  of  zinc 
oxide,  lanoline,  and  vaseHne. 

Methods  of  draining  away  the  urine.  Many  methods  have  been 
devised  for  the  removal  of  the  urine  which  will  avoid  the  irritation  of  the 
skin  and  reduce  the  cost  of  the  dressings.  A  few  of  these  will  be  dt- 
scribed. 

I.  Exhaust  methods.  Cathcart's  apparatus.^  This  consists  of  a 
douche  can  filled  with  water  and  fixed  above  the  head  of  the  bed.  From 
this  a  rubber  tube  conducts  the  water  to  a  glass  Y-tube,  and  the  stem  of 
the  Y-tube  to  an  S-tube  and  thence  to  a  pail.  The  other  arm  of  the  Y 
is  connected  with  a  rubber  tube  which  ends  in  the  bladder.  The  water 
flowing  from  the  douche  can  through  one  limb  and  the  stem  of  the  Y 
creates  a  negative  pressure  in  the  other  limb  and  in  the  tube  lying  in 
the  bladder.  This  suffices  to  draw  the  urine  from  the  bladder  into  the 
Y-tube  and  it  flows  out  with  the  water.  The  S-tube  forms  a  trap  which 
regulates  the  outflow,  and  the  amount  of  water  passing  through  is  con- 
trolled by  a  screw  clamp  on  the  rubber  tube  between  the  can  and  the 
Y-tube.  The  water  is  allowed  to  flow  only  by  drops.  The  negative 
pressure  obtainable  depends  upon  the  distance  between  the  branching 
point  of  the  Y-tube  and  the  end  of  the  india-rubber  tube  leading  to  the 
pail.  About  a  foot  will  usually  suffice.  Mr.  Cathcart  now  interrupts 
the  tube  from  the  bladder  to  the  Y-tube  by  introducing  a  bottle  in  the 
same  way  as  in  the  next  apparatus. 

IVhitc's  suprapubic  cvacuatorJ^  This  apparatus  consists  of  a  water- 
pump,  a  reservoir  for  the  collection  of  urine,  and  bladder  connexions 
(see  Fig.  317). 

(i)  *  The  pump  consists  of  a  narrow  tube,  terminating  below  in  a 
small  orifice  and  sealed  into  a  larger  tube  with  a  side  arm.  The  outer 
and  larger  tube  is  contracted  below,  and  to  it  is  attached  about  2  feet 
of  narrow  rubber  tubing  terminating  in  a  piece  of  fine  lead  piping  bent 
round  so  as  to  prevent  entry  of  air  into  the  pump  from  below. 

1  Brit.  Med.  Journ.,  1895. 

^  St.  Thomas's  Hospital  Reports,  vol.  xxviii. 
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'The  end  is  connected  with  a  vessel  containing  water  by  means  of 
rubber  tubing,  and  the  flow  of  water  can  be  regulated  by  a  pinch-cock. 
The  water  issuing  from  the  fine  orifice  of  the  glass  tube  falls  into  the 
constricted  neck  below,  and  the  diameter  of  this  outflow  tube  is  so  small 
that  successive  drops  of  water  falling  into  it  carry  .down  bubbles  of  air 
which  cannot  pass  upwards  through  the  water  separating  them  owing  to 
the  fineness  of  the  bore. 

*  If  the  pinch-cock  be  so  far  closed  that  the  drops  of  water  fall  at  the 
rate  of  50  to  roc  per  minute,  an  efficient 
vacuum  is  maintained  with  the  consump- 
tion of  only  one  or  two  pints  per  hour. 
A  gallon  reservoir  of  water  is  therefore 
sufficient  for  from  four  to  eight  hours' 
working.' 

(ii)  The  separate  collection  of  the 
urine  is  effected  by  interposing  between 
the  pump  and  the  patient  a  receptacle 
having  one  orifice  connected  with  the 
pump,  by  which  it  is  rendered  vacuous, 
and  another  with  the  bladder  tube. 

(iii)  The  bladder  connexions.  The 
arrangement  consists  of  an  outer  silver 
tube,  with  a  funnel-shaped  orifice  pass- 
ing friction-tight  through  a  stout  sheet 
of  rubber.  This  sheet  of  rubber  rests 
upon  the  abdomen,  and  is  held  in  posi- 
tion by  bandages  passing  round  the  body 
of  the  patient.  The  inner  end  of  the 
silver  tube  is  closed  and  rounded  to 
avoid  the  possibility  of  injury  to  the 
bladder  by  sucking  it  into  the  tube. 
Just  above  the  closed  end  two  pieces  are 
cut  out,  and  it  is  also  perforated  by  a 
series  of  holes  so  that  the  urine  may 
pass  freely  into  it  from  the  bladder. 
Into  this  silver  tube  a  glass  tube  is 
dropped,  reaching  to  the  bottom  and 
bent  at  right  angles.  This  is  connected 
by  a  rubber  tube  with  the  urine  flask, 
which  is  placed  at  the  ssime  height  as 
the    right    angle    bend    of    the    glass 

bladder-tube.    The  rubber  tube  is  as  nearly  horizontal  as  possible. 
whole  apparatus  is  arranged  in  a  light  metal  stand. 

These  evacuators  can  be  applied  only  during  a  short  period  of  time 
when  a  drainage  tube  is  retained  in  the  wound.     In  most  cases  this 


Fig.  317. 


White's  Suprapubic 
evacuator. 


The 
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amounts  to  four  or  five  days,  after  which  the  tube  is  removed  and  the 
wound  encouraged  to  heal.  Where  haemorrhage  follows  the  operation 
and  clotting  takes  place  the  action  of  the  suction  apparatus  is  impeded. 

2.  Siphonagc,  If  a  small  tube  has  been  placed  in  the  bladder  this 
may  be  connected  with  a  length  of  rubber  tubing  and  carried  to  a  vessel 
containing  fluid  under  the  bed.    This  will  act  as  a  siphon. 

If  a  large  tube  has  been  introduced  into  the  bladder  a  length  of 
Paul's  colotomy  tubing  may  be  attached  to  it,  brought  through  the 


A  B 

Fig.  318.    Colt's  Apparatus,    a,  Suprapubic  dressing,  round  or  cylindrical 
pattern;  b,  Suprapubic  dressing,  oval  pattern. 


dressing  and  allowed  to  hang  over  a  vessel.  A  little  oil  should  be  run 
through  the  tubing  to  prevent  the  surfaces  adhering. 

The  siphonage  methods  are  not  very  reliable.  The  siphon  action  i> 
difficult  to  control,  and,  as  a  rule,  acts  too  powerfully,  draining  the  fluid 
from  the  bladder  very  energetically  and  then  sucking  in  air  which  inter- 
rupts the  action.  The  second  method  acts  probably  more  as  an  overflow 
than  as  a  siphon  and  is  satisfactory  in  many  cases  where  a  large  tube  is 
used.  The  application  of  these  methods  is  limited  in  the  same  way  as 
in  the  evacuators  just  described. 

3.  Ovcrflozv  apparatus.  By  means  of  these  instruments  the  urine  is 
collected  as  it  wells  up  at  the  mouth  of  the  suprapubic  wound,  and 
conducted  into  a  receiver. 


BLADDER  DRAINAGE 


63s 


Colt's  apparatus,  Mr.  G.  H.  Colt  has  devised  an  apparatus  ^  (see 
Fig.  318)  which  consists  of  (i)  a  hollow  glass  cylinder,  ^  inch  in 
diameter,  with  the  top  partially  closed  and  the  bottom  turned  outwards 
as  a  flange.  From  the  cylinder  a  tube  projects  at  right  angles,  (ii)  A 
circular  disk  of  rubber,  3  inches  in  diameter  and  %2  inch  thick.  It  has  a 
central  circular  hole  9i«  inch  in  diameter,  and  this  fits  over  the  flanged 
part  of  the  cylinder.  The  skin  of  the  patient  is  shaved  and  cleared  of 
grease  for  2  inches  round  the  opening  of  the  fistula.  A  rubber  solution, 
made  by  dissolving  rubber  in  naphtha,  is  applied  to  the  cleansed  area 


Fig.  319.    Irving's  Apparatus. 

of  skin,  and  the  under  surface  of  the  rubber  disk  is  coated  with  the  same 
solution. 

The  apparatus  is  then  applied  to  the  wound,  and  the  rubber  lies  flat 
upon  and  adheres  to  the  skin  and  the  glass  cylinder  projects  vertically 
from  the  surface.  A  rubber  drainage  tube  is  attached  to  the  branched 
tube  and  is  fixed  to  the  skin  by  a  broad  band  of  adhesive  plaster  midway 
between  the  anterior  superior  iliac  spine  and  the  orifice  of  the  fistula. 
The  end  of  the  tube  hangs  in  a  receptable.  The  open  top  of  the  glass  is 
tightly  covered  with  a  piece  of  gauze.  The  opening  is  intended  to  per- 
mit the  entrance  of  air  and  so  prevent  siphonage,  which  has  been  found 
to  suck  out  the  edges  of  the  fistula  and  prevent  healing. 

This  apparatus  is  usually  efficient  for  four  days.  At  the  end  of  this 
time  it  becomes  loose  and  should  be  removed  or  renewed. 

Irving' s  apparatus.^  Dr.  Hamilton  Irving's  apparatus  (see  Fig. 
319)  consists  of  a  celluloid  cap  shaped  like  a  straw  hat,  having  a  small 
curved  rim  and  a  perforated  crown  that  can  be  removed  like  a  lid.    The 

*  Lancet,  November  4,  1905 ;  Practitioner,  June,  1906. 
^Lancet,  December  21,  1907. 
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cap  is  fastened  in  place  by  means  of  a  strap  passing  round  the  abdomen, 
to  the  ends  of  which  elastic  bands  are  fixed,  and  a  tendency  to  slip  up- 
wards is  counteracted  by  tapes  passing  from  the  lower  end  round  the 
perineum  and  tied  to  loops  in  the  abdominal  strap.  The  elastic  bands 
have  eyes  which  fit  over  hooks  on  the  celluloid  cap.  The  hooks  are 
attached  on  a  level  with  the  lid,  so  that  the  elastic  pressure  is  exerted 
almost  perpendicularly  and  keeps  the  rim  in  contact  with  the  skin  all 
round  the  wound.  The  urine  escapes  by  two  outlets,  one  on  each  side 
of  the  lower  end  of  the  apparatus,  and  passes  through  india-rubber  tub- 
ing into  a  suitable  urine  bottle  which  rests  in  the  bed  between  the  pa- 
tient's legs.  The  lid  is  easily  slipped  on  and  off,  and  has  a  hole  in  the 
centre  which  admits  easily  a  No.  24  French  catheter. 

This  apparatus  has  several  advantages  over  the  others  described 
above. 

It  may  be  applied  at  the  close  of  the  operation  and  retained  until  the 
wound  is  closed.  When,  however,  there  is  any  likelihood  of  haemor- 
rhage taking  place,  the  lower  end  of  the  bed  is  raised  on  blocks  for  the 
first  twenty-four  hours,  and  the  apparatus  is  not  applied  until  the  bed  is 
lowered  to  the  horizontal.  The  wound  is  freely  accessible  by  merely 
removing  the  lid.  The  restriction  of  the  patient's  movements  is  reduced 
to  a  minimum. 

In  most  patients  the  apparatus  fits  well  and  is  worn  with  comfort. 
In  thin  individuals,  however,  the  ring  presses  upon  the  prominent  pubic 
symphysis,  and  if  the  abdomen  is  hollow,  leakage  may  take  place  ai 
each  side.  The  area  within  the  ring  becomes  somewhat  congested  and 
the  wound  everted,  and  in  some  cases  I  am  inclined  to  believe  that 
healing  is  delayed. 

In  the  writer's  experience  suprapubic  cystotomy  wounds  heal  best 
without  any  apparatus,  and  healing  may  be  hastened  by  a  catheter 
retained  in  the  urethra  for  a  few  days  when  granulation  of  the  wound  is 
nearly  complete.  The  patients  do  not  complain  greatly  of  the  discom- 
fort of  soaked  dressings.  If  they  do,  and  if  expense  has  to  be  con- 
sidered, an  Irving  apparatus  should  be  applied.  In  cases  where  it  is 
necessary  that  no  urine  should  be  allowed  to  remain  in  the  bladder  lest 
it  soil  a  vesical  or  urethral  wound.  White's  apparatus  is  the  most  satis- 
factory method  by  which  the  urine  can  be  removed. 

The  relative  efficiency  of  suprapubic  and  perineal  drainage  of  the 
bladder.  It  has  been  universally  held  that  drainage  through  a  perineal 
wound  taps  the  lowest  part  of  the  bladder  and  that  suprapubic  drainage 
fails  to  do  this.  The  perineal  drainage  tube  enters  the  bladder  through 
the  internal  meatus.  It  is  true  that  in  a  child  standing  erect  the  lowest 
part  of  the  bladder  is  the  internal  meatus.  In  an  adult  male  standing 
erect  the  lowest  part  of  the  bladder  will  be  behind  this,  and  when  he 
is  lying  on  his  back  the  lowest  part  of  the  bladder  is  well  behind  the 
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interureteric  bar.  A  surgeon  accustomed  to  perform  litholapaxy  recog- 
nizes this  from  the  position  in  which  he  feels  for  a  stone  with  the 
lithotrite.  The  portion  of  the  perineal  drainage  tube  which  projects 
through  the  internal  sphincter  is  thus  several  inches  above  the  lowest 
part  of  the  bladder.  The  suprapubic  drainage  tube  passes  down  as  far 
as  the  trigone,  and  the  bladder  contracts  around  it.  A  tunnel  is  thus 
formed,  at  the  lower  end  of  which  is  the  posterior  part  of  the  trigone 
and  post-trigonal  pouch.  Suprapubic  drainage  therefore  taps  a  lower 
*  level  than  does  perineal,  and  if  siphonage  or  suction  be  applied,  the 
bladder  may  be  kept  practically  dry. 

A  further  advantage  of  suprapubic  drainage  is  that  a  much  larger 
drainage  tube  can  be  used,  through  which  washing 
of   the  bladder  can  be  performed,  and  that  the 
suprapubic  wound  is  more  easily  attended  to  and 
kept  clean. 

PERMANENT  SUPRAPUBIC  DRAINAGE 

Permanent  drainage  of  the  bladder  may  be  re- 
quired for  malignant  diseases  of  the  prostate  or 
for  other  conditions. 

After  suprapubic  cystotomy  the  wound  is  al- 
lowed to  contract  down  to  the  size  of  a  No.  30 
French  catheter,  and  a  soft  rubber  instrument  of 
this  size  is  passed  along  the  fistula  into  the  bladder. 
Over  the  surface  of  the  suprapubic  scar  a  silver 
plate  is  adjusted,  and  in  the  middle  of  this  is  fixed 
a  bent  silver  tube  about  2^/2  inches  long  (see  Fig. 
^20),  The  catheter  w^hen  stretched  passes  easily 
through  this,  but  when  relaxed  fits  it  securely. 
The  metal  plate  is  strapped  on  by  means  of  a 
waist-belt.  The  catheter  is  carried  into  a  rubber  reservoir  strapped  to 
the  patient's  thigh.  A  patient  can  get  about  in  comfort  with  this 
apparatus. 


Fig.  320.  Apparatus 
FOR  Permanent  Supra- 
pubic  Drainage. 


CHAPTER  IX 
OPERATIONS  FOR  TUMOURS  OF  THE  BLADDER 

Before  performing  an  operation  upon  the  bladder  for  growth  a  care- 
ful examination  should  be  made  with  the  cystoscope,  so  that  an  opinion 
may  be  formed  as  to  the  accessibility  of  the  growth,  and  its  extent  and 
character. 

At  this  preliminary  examination  the  following  points  should  be 
noted : — 

1.  The  position  of  the  growth  in  the  bladder  and  its  relation  to  the 
ureters  and  internal  meatus. 

2.  The  number  of  growths. 

3.  Whether  the  growths  are  pedunculated  or  sessile. 

4.  The  character  of  the  surface  of  the  growths,  whether  fimbriated, 
raspberry-like,  smooth,  nodular,  or  irregular. 

5.  Evidence  of  infiltration,  ulceration,  phosphatic  deposit,  or 
necrosis. 

6.  The  presence  of  cystitis. 

I  am  in  the  habit,  when  dealing  with  multiple  papillomata,  of  mak- 
ing, at  the  time  of  the  preliminary  cystoscopy,  a  chart  of  the  exact  posi- 
tion and  size  of  the  villous  tumours,  and  at  the  operation  this  is  kept 
before  me.  When  more  than  one  growth  is  present  this  is  necessary, 
for  it  is  easy  to  overlook  a  small  bud  of  papilloma  after  several  large 
masses  have  been  removed.  It  is  an  easy  matter  to  count  and  localize 
a  number  of  papillomata  with  the  cystoscope  when  the  bladder  is  fully 
distended,  but  it  is  less  simple  to  find  them  when  the  bladder  is  open 
and  collapsed.  When  the  operation  has  been  some  time  in  progress  the 
mucous  membrane  of  the  bladder  frequently  becomes  swollen  and 
oedematous  and  the  wall  rigid,  and  this  adds  to  the  difficulty  of  search- 
ing for  small  papillomatous  buds  when  no  chart  lies  before  the  operator. 

FOR  NGN-MALIGNANT  GROWTHS 

Excision  of  the  growth  with  the  mucous  membrane  surrounding  its 
base  is  the  most  thorough  method. 

This  is  carried  out  in  the  following  manner:  The  bladder  having 
been  opened  above  the  pubes,  a  suture  of  catgut  is  passed  through  each 
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lip  of  the  bladder  wound,  and  the  sutures  are  pulled  upwards  so  as  to 
raise  the  bladder  well  into  the  wound.  The  patient  is  now  placed  in  the 
Trendelenburg  position,  and  the  edges  of  the  bladder  wound  retracted 


Fig.  321.  Author's  Bladder  Retractor.  The  part  next  the  shank  retracts 
the  abdominal  wall  and  the  cut  edge  of  the  bladder- wall  by  direct  horizontal 
traction.  The  intravesical  part  pushes  back  the  bladder-wall  by  a  tilting  move- 
ment. The  traction  and  tilting  are  easily  obtained  by  grasping  the  handle  with 
the  thumb  directed  upwards. 


Fig.  322.    Toothed  Forceps  for  Bladder  Operations. 


Fig.  323.    Scissors  for  Intravesical  Operations. 


Fig.  324,    Fine  Needle  for  Suture  of  the  Bladder  Mucous  Membrane. 
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Fig.  325.    Large  Needle  for  Suture  of  the  Bladder-wall. 

so  as  to  display  the  growth  (see  Fig.  326).  Even  with  the  inclined  po- 
sition of  the  patient  there  is  a  tendency  for  the  intestines  to  push  the  pos- 
terior bladder-wall  towards  the  pubes  and  so  obscure  the  base  of  the 
bladder.  This  is  obviated  by  tucking  a  roll  of  gauze  into  this  part  of  the 
bladder  and  placing  a  retractor  over  it  at  the  upper  angle  of  the  wound. 
Another  retractor  may  be  placed  on  each  side,  but  often  a  single  one  at 
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the  upper  angle  will  give  a  good  exposure  of  the  tumour.  I  use  re- 
tractors of  different  sizes,  which  are  specially  designed  to  overcome  the 
inward  bulging  of  the  posterior  and  lateral  walls,  and  to  give  plenty  of 
room  for  intravesical  manipulation  (see  Fig.  321).  For  removing  the 
growth  the  following  instruments  are  useful:  Fine  toothed  forceps  /Jj 
to  8  inches  long,  to  pick  up  the  mucous  membrane  (see  Fig.  322)  ;  long, 
fine  curved,  sharp-pointed  scissors,  not  less  than  8  inches  (see  Fig.  323) ; 
several  pairs  of  long  fine  serrated  forceps  by  which  small  pledgets  of 


Fig.  326.  Exposure  of  a 
Papilloma  of  the  Bladder.  The 
papilloma  is  situated  behind  and  to  the 
right  of  the  trigone. 


Fig.  327.  Removal  of  a  Papilloma 
OF  THE  Bladder.  First  stage.  Incision 
of  the  mucous  membrane. 


gauze  or  cotton-wool  are  applied  to  the  cut  surface;  a  long  fine  sharp 
hook  to  steady  the  bladder-wall  if  necessary;  several  fully  curved  needles 
of  different  sizes  with  a  diameter  of  one  inch  and  less,  set  at  right  angles, 
right  and  left,  on  a  fine  handle  not  less  than  8  inches  long  (see  Figs.  3i4- 
325);  and  long  fine  artery  forceps.  An  electric  forehead-lamp  should 
be  used. 

The  mucous  membrane  of  the  bladder  is  picked  up  just  above  the 
base  of  the  tumour  and  gentle  traction  made  upon  it.  This  raises  the 
area  of  mucous  membrane  around  the  base  sufficiently  to  make  it  promi- 
nent. No  attempt  should  be  made  to  drag  the  growth  and  surrounding 
mucous  membrane  up  into  the  wound.  With  the  curved  scissors  the 
mucous  membrane  is  cut  through  around  the  base  of  the  stalk,  leaving  a 
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narrow  rim  of  mucous  membrane  all  round,  and  cutting  outside  the 
forceps  so  that  they  remain  attached  to  the  mucosa  of  the  tumour  (see 
Fig.  327).  The  mucous  membrane  retracts  and,  if  the  pedicle  is  fibrous, 
the  firmer  fibrous  core  is  exposed.  This  is  clipped  through  with  scissors, 
cutting  well  into  the  muscular  tissue  in  doing  so  (see  Fig.  328).  In  many 
of  these  growths  the  pedicle  is  very  delicate,  and  the  tumour  comes  away 
when  the  mucous  membrane  is  cut  through.  A  long  pair  of  pressure- 
forceps  is  clamped  on  the  bleeding  point,  and  left  on  for  a  short  time. 
When  they  are  removed  the  bleeding  has  ceased.     The  wound  in  the 


Fig.  328.  Removal  of  a  Papilloma  Fig.  329.  Removal  of  a  Papilloma 

OF  THE  Bladder.    Second  stage.    Cut-  of  the  Bladder.     Third  stage.     Clos- 

ting  through  the  pedicle  after  incision  ing  the   wound   in  the  mucous  mem- 

of  the  mucous  membrane.  brane  with  interrupted  sutures. 

mucous  membrane  is  closed  with  one  or  two  sutures  of  very  fine  catgut 
(see  Fig.  329).  These  should  be  tied  with  extreme  gentleness  lest  they 
tear  through  the  delicate  mucous  membrane. 

A  small  bud  of  papilloma  may  be  steadied  with  forceps  and  clipped 
oflF  with  curved  scissors,  removing  with  it  a  portion  of  the  adjacent 
mucous  membrane.  The  edges  of  the  small  wound  are  brought  together 
with  a  single  stitch  of  fine  catgut,  or  a  few  touches  of  a  fine  electric 
cautery  point  will  sear  the  surface  and  stop  the  bleeding.  The  treatment 
described  above  is  suitable  either  for  pedunculated  or  sessile  papillomata. 

When  an  area  of  mucous  membrane  is  covered  with  a  number  of 
closely  set  papillomata  it  is  better  to  remove  the  strip  of  mucous  mem- 
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brane  bearing  the  growths  and  bring  the  edges  together  with  interrupted 
sutures  of  fine  catgut  after  clamping  any  spouting  vessels.  Occasionally 
a  ligature  may  be  required  for  a  vessel,  but  usually  a  short  application  of 
pressure-forceps  will  suffice,  and  arrest  any  bleeding. 

Another  method  is  to  place  a  clamp  upon  the  base  and  cut  off  the 
tumour  with  curved  scissors  close  to  the  clamp.  Guyon's  clamp  (see  Fig. 
330)  is  specially  constructed  for  this  operation.  Several  sutures  of  fine 
catgut  may  now  be  passed  through  the  base  of  the  pedicle  on  the  bladder 
side  of  the  forceps.  The  clamp  is  then  cut  away  with  curv^ed  scissors. 
and  the  catgut  stitches  tied.  If  oozing  continues  between  the 
stitches,  one  or  two  additional  stitches  may  be  introduced  obliquely 
through  the  muscular  layer  and  tied.  Instead  of  placing  stitches  in  the 
base  of  the  tumour,  the  portion  which  lies  in  the  grasp  of  the  blades 
of  the  clamp  may  be  seared  with  a  fine  electric  cautery  point  and  the 
clamp  then  removed. 


Fig.  330.    Guyon's  Clamp  for  Bladder  Tumours. 


Fenwick  uses  the  following  method :  A  porcelain  speculum  similar 
to  a  Fergusson's  vaginal  speculum  is  introduced  into  the  bladder  through 
the  suprapubic  wound  and  sunk  to  the  base,  against  which  the  rim 
presses.  Within  the  circle  is  the  papilloma,  which  is  thus  shut  off 
from  the  rest  of  the  bladder.  Any  fluid  in  the  *  caisson  '  is  removed  by 
gauze  plugs,  and  the  tumour  is  examined  with  the  light  of  the  head- 
lamp. If  it  be  pedunculated  the  pedicle  is  clamped  with  curved  serrated 
forceps,  and  the  growth  cut  away  and  removed  from  the  'caisson.' 
The  ^speculum  is  now  removed,  and  a  finer  clamp  is  applied  to  the  base 
of  the  pedicle  on  the  bladder  side.  The  first  clamp  is  cut  away  with  the 
pedicle  in  its  grasp ;  the  second  clamp  is  left  on  the  base  for  twenty-four 
hours  and  then  removed.  Small  sessile  papillomata  are  bitten  off  with 
cup-shaped  cutting  forceps,  and  the  base  touched  with  a  dab  moistened 
in  perchloride  of  iron,  and  the  surface  pressed  for  a  few  seconds  with 
a  dry  dab. 

Oozing  from  the  mucous  membrane  is  sometimes  troublesome  after 
any  of  these  methods.  It  is  controlled  by  washing  the  bladder  through 
the  catheter  in  the  urethra  with  a  copious  stream  of  hot  lx)racic  lotion 
(iio°F.).  Extract  of  suprarenal  gland  may  be  used  to  control  this 
type  of  bleeding.  It  should  be  applied  directly  to  the  bleeding  spot  on 
a  pledget  of  cotton- wool.     After  such  an  operation  for  papilloma  the 
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bladder  wound  may  be  closed  if  the  surgeon  be  satisfied  that  the  bleeding 
has  ceased.  This  is  carried  out  in  the  manner  described  on  p.  623, 
and  with  the  precautions  there  noted.  A  large-sized  coude  catheter 
(20,  22)  is  tied  in  the  urethra,  and  retained  for  four  or  five  days. 

FOR  MALIGNANT  GROWTHS 

Sonnenburg  ^  was  the  first  to  resect  a  portion  of  the  bladder-wall  in 
its  entire  thickness. 

The  extent  and  method  of  the  operation  will  vary  according  to  the 
position  and  size  of  the  growth,  and  the  operation  will  therefore  be  con- 
sidered according  to  the  position  of  the  growth. 

For  a  growth  situated  at  the  upper  part  of 
the  anterior  or  lateral  walls.  The  patient  is 
placed  in  the  Trendelenburg  position.  The  blad- 
der is  exposed  by  a  vertical  incision  (see  p.  619), 
and  the  recti  fully  retracted.  The  situation  of 
the  growth  has  been  primarily  ascertained,  and 
some  idea  of  its  extent  gained  by  cystoscopy  (see 
Fig.  331 ).    With  the  finger  the  induration  of  the  Fig.    331.      Cys- 

bladder-wall  is  now  exactly  defined.  The  wall  of  toscopic  View  of  a 
the  bladder  is  freed  from  the  posterior  surface  of  Malignant  Growth 
the  pubic  bones,  and  if  the  bladder  has  previously     ^^  "^^^  Bladder.    This 

been  operated  upon,  tough  fibrous  adhesions  will  Tf^Tu^  V?  aI  ^^^%  *°." 
,  ^1      J-        X    1      rj^C^  •<.  •  r   11         ^^  *"^  bladder-wall,  is 

have  to  be  dissected.    The  peritoneum  is  carefully     shown  in  Fig.  336. 

stripped  up  to  the  apex  of  the  bladder,  and  es- 
pecial care  is  required  in  doing  this  if  the  operation  be  a  secondary  one. 
The  peritoneum  should  also  be  stripped  from  the  lateral  walls  of  the 
bladder  if  the  induration  be  felt  to  approach  one  or  other  side.  Having 
now  cleared  the  whole  of  the  probable  field  of  operation,  a  vertical 
incision  is  made  through  the  bladder-wall  well  beyond  the  area  of  in- 
duration on  one  or  other  side  of  it  (see  Fig.  332).  The  distending 
fluid  is  allowed  to  escape.  A  fixation  suture  of  catgut  is  inserted  through 
each  lip  of  the  wound,  and  includes  the  whole  thickness  of  the  bladder- 
wall  except  the  mucous  membrane.  These  are  clamped  with  pressure 
forceps  and  held  up  by  an  assistant.  The  finger  is  now  introduced  into 
the  bladder  and  the  extent  of  the  induration  defined  on  the  mucous 
surface. 

The  writer  adopts  the  following  method  for  the  further  steps  of  the 
operation:     By  drawing  upon  the  traction  sutures  the  bladder-wall  is 
pulled  well  up  into  the  abdominal  wound  and  steadied  there.    The  blad- 
*  Verhandl.  d.  deutsch.  Gesellsch,  f.  Chir.,  1885. 
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Fig.  332.  Resection  of  the  An- 
terior Bladder-wall.  Showing  area 
of  proposed  resection.  The  inner  dot- 
ted circle  shows  the  extent  of  the 
growth.  The  larger  dotted  circle 
shows  the  extent  of  the  proposed  re- 
section. 


Fig.  333.  Resection  of  the  An- 
terior Bladder-wall.  Exposure  of 
the  growth.  The  incision  has  been  ex- 
tended and  the  growth  can  now  be 
seen.  Traction  sutures  have  been  in- 
serted. 


Fig.  334.  Resection  of  the  An- 
terior Bladder-wall.  Removal  of  the 
growth.  The  growth-bearing  area  with 
a  margin  has  been  turned  back  as  a 
flap.  Traction  sutures  steady  the  blad- 
der-wall. 


Fig.  335.  Resection  of  the  An- 
terior Bladder-wall.  Closure  of  the 
hladder-wall.  The  growth-bearing  area 
has  been  removed  and  the  traction 
sutures  are  utilized  to  close  the  blad- 
der-wall. 
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der  wound  is  now  extended  downwards  with  blunt-pointed  scissors,  cut- 
ting through  the  whole  thickness  of  the  bladder-wall  (see  Fig.  333).  As 
the  wound  extends  towards  the  pubes,  a  better  view  of  the  interior  of 
the  bladder  is  obtained.  At  each  Yz  inch  a  traction  suture  of  catgut  is 
introduced  through  the  bladder-wall  on  the  side  of  the  wound  opposite 
the  growth.  These  sutures  do  not  penetrate  the  mucous  membrane.  The 
last  one  introduced  is  held  up  by  an  assistant  to  steady  the  bladder-wall, 
while  the  others  are  clamped  and  laid  in  order  over  the  abdomen.  Here 
and  there  a  vessel  in  the  bladder-wall  spouts  and  is  picked  up  in  long 
artery  forceps.  The  incision  is  carried  round  the  lower  end  of  the 
growth  on  the  other  side  towards  the  apex  of  the  bladder.  A 
large  flap  of  the  bladder-wall  is  thus  turned  upwards,  bearing  the 
growth  with  a  good  margin  of  healthy  mucous  membrane  and  mus- 
cle all  round  (see  Fig.  334).  This  flap  is  now  cut  away,  taking 
care  that  the  peritoneum  has  been  reflected  from  the  outer  surface 
of  this  part  of  the  bladder  (see  Fig.  336).  In  following  the 
growth  upwards  to  the  apex  or  on  to  the  posterior  wall,  it  may  be 
found  impossible  to  reflect 
the  peritoneum,  which  is 
bound  down  by  firm  adhe- 
sions. In  this  case  the 
f)eritoneum  must  be  opened, 
the  edges  picked  up  in  for- 
ceps, and  the  cavity  packed 
off.  When  the  growth  has 
been  removed,  the  opening 
in  the  peritoneum  is  closed 
with  a  continuous  catgut 
suture.  The  bladder-wall 
around  the  large  defect  is 
now  supported  by  a  series 
of  traction  catgut  sutures 
arranged  round  the  wound. 
If  the  patient  be  collapsed,  a  drainage  tube  may  be  inserted,  and  those 
sutures  which  are  opposite  are  tied  together  and  the  bladder  thus  rapidly 
closed.  If,  however,  the  operation  has  been  well  borne,  the  inner  end  of 
each  traction  suture  is  threaded  in  a  large  curved  needle,  and  passed 
through  the  edge  of  the  bladder-wall  on  the  opposite  side  of  the  defect, 
avoiding,  as  before,  the  mucous  membrane  (see  Fig.  335).  A  series  of 
sutures,  j4  inch  apart,  are  thus  obtained.  The  clots  are  now  cleared  out 
of  the  bladder  and  a  drainage  tube  placed  in  the  wound  towards  its 
lower  part,  so  that  the  track  left  after  its  removal  will  be  oblique.    The 


Fig.  336.  Malignant  Growth  of  the 
Bladder.  Specimen  showing  part  of  the  blad- 
der resected  for  removal  of  growth.  Note  the 
margin  of  healthy  mucous  membrane  and  the 
layers  forming  the  whole  thickness  of  the 
bladder-wall. 
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sutures  are  now  tied  off  from  the  apex  of  the  bladder  towards  the 
urethra;  a  second  row  of  Lembert's  sutures  may  be  added  to  this,  but 
where  a  drain  is  inserted  they  are  not  absolutely  necessary.  One  or  two 
stitches  may  be  passed  through  the  superficial  layers  of  the  bladder 
muscle  on  each  side  of  the  wound  and  the  deep  layer  of  the  recti 
muscles  so  as  to  shut  off  the  lateral  area  of  pelvic  areolar  tissue. 

For  smaller  growths  less  extensive  resection  may  be  required,  and 
the  bladder  wound  may  be  completely  closed  and  a  catheter  tied  in  the 
urethra. 

For  growths  affecting  the  upper  part  of  the  posterior  walL  The 
patient  is  placed  in  the  Trendelenburg  position,  the  anterior  surface 
of  the  bladder  exposed,  and  the  peritoneum  carefully  stripped  off  the 
apex  and  posterior  wall  of  the  bladder.  If  the  peritoneum  be  found 
adherent  over  the  growth  so  that  it  cannot  be  detached  it  will  be 
necessary  to  open  the  peritoneal  cavity.  If  the  growth  be  readily  acces- 
sible near  the  apex  of  the  bladder,  this  will  be  done  before  opening  the 
bladder.  The  membrane  is  stripped  off  as  far  as  possible  and  then 
incised  and  clipped  round  the  edge  of  the  adherent  portion  with  scissors. 
The  rent  is  now  closed  with  a  continuous  catgut  suture  and  covered  with 
a  large  pad.  If  the  growth  be  situated  lower  down  and  be  less  accessible, 
the  bladder  should  be  emptied  and  the  growth  accurately  defined  before 
opening  the  peritoneal  cavity.  The  bladder  is  incised  in  the  middle  line 
anteriorly  near  the  apex  and  the  distending  fluid  allowed  to  escape  and 
carefully  mopped  up.  The  finger  is  introduced  into  the  bladder  and  the 
growth  defined.  With  the  bladder  collapsed  the  posterior  surface  can 
be  more  easily  reached,  and  the  peritoneum  is  incised  at  the  edge  of  the  ad- 
herent area  and  treated  as  above.  A  portion  of  omentum  may  adhere  to 
the  peritoneal  aspect  of  the  growth,  and  this  should  be  tied  and  cut  adrift 

Having  closed  the  peritoneal  wound,  the  bladder  wound  should  be 
extended  backwards  so  as  to  encircle  the  growth.* 

The  same  means  of  raising  and  fixing  the  edges  of  the  w^ound  above 
described  are  used.  After  removal  of  the  growth  the  traction  suture^ 
are  pulled  up  and  used  to  close  the  wound,  working  from  the  apex  of  the 
bladder  down  the  posterior  wall.  A  second  row  of  Lembert's  sutures  is 
placed  over  the  first.  A  large  drain  is  inserted  in  the  anterior  part  of  the 
wound.    It  is  sometimes  necessary  to  incise  the  inner  borders  of  the  recti 

^Bardenheuer  (Gocke,  Deut.  med.  Wochenschr.,  1897)  recommended  that  if 
the  peritoneum  had  to  be  resected  the  operation  should  be  done  in  two  stages. 
The  peritoneum  should  be  resected  and  stitched,  and  after  fourteen  days,  when 
the  peritoneal  wound  was  healed,  the  removal  of  the  growth  should  be  carried 
out.  This  precaution  is  not,  however,  necessary,  for  the  peritoneal  wound 
seldom  gives  rise  to  any  trouble. 
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muscles  or  to  cut  one  rectus  across  partly  or  completely.  This  is  done 
with  the  precautions  stated  on  p.  626,  and  the  edges  of  the  severed 
muscles  are  carefully  united  after  the  operation. 

Transverse  cystotomy  (see  p.  625)  is  seldom  necessary. 

For  growths  affecting  the  base  of  the  bladder  or  the  lower  part 
of  the  anterior,  lateral,  or  posterior  walls  with  the  base.  The  choice 
of  operation  in  these  cases  will  lie  between  partial  resection  and  total 
extirpation  of  the  bladder.  When  a  partial  resection  has  been  decided 
upon,  the  first  care  of  the  surgeon  will  be  to  examine  the  relation  of  the 
growth  to  the  ureters.  If  one  or  other  of  these  ducts  be  involved  in,  or 
surrounded  by,  the  growth  a  preliminary  operation  for  the  transplanta- 
tion of  the  ureter  will  be  necessary.  A  ureteral  catheter  is  passed  along 
the  duct,  the  peritoneum  is  stripped  from  the  lateral  wall  of  the  bladder 
until  the  ureter  is  reached,  and  the  duct  is  traced  down  as  far  as  possible 
and  cut  across  close  to  the  wall  of  the  bladder.  The  catheter  is  now 
removed  and  a  fine  thread  of  silk  passed  through  the  lower  end  of  the 
ureteral  wall.  The  duct  is  set  aside  until  the  resection  of  the  bladder- 
wall  is  completed.  The  method  by  which  the  ureter  is  implanted  in  the 
bladder  is  discussed  elsewhere.  If  the  ureters  be  free  from  the  growth 
a  ureteral  catheter  is  introduced  into  the  duct  on  the  side  on  which  the 
bladder  is  affected.  This  should  be  done  at  a  preliminary  cystoscopy 
and  the  operation  performed  forthwith.  Where  this  is  found  impos- 
sible, from  the  position  or  exuberance  of  the  growth,  the  catheter  should 
be  introduced  through  the  suprapubic  wound.  It  is  necessary  that  the 
ureter  should  thus  be  safeguarded,  for  otherwise  it  will  be  impossible 
to  recognize  the  intramural  portion  of  the  duct  during  the  operation. 

A  vertical  abdominal  incision  with  limited  section  of  the  recti  muscles 
will  usually  suffice  to  give  a  good  exposure  even  in  stout  muscular  sub- 
jects. Occasionally  a  transverse  incision  through  the  abdominal  wall 
may  be  considered  advisable  in  a  stout  patient. 

The  writer  has  performed  the  following  transvesical  resection  of  the 
bladder-wall  on  several  patients  and  removed  the  growths  completely, 
with  the  whole  thickness  of  the  muscular  wall. 

Having  exposed  and  incised  the  bladder,  the  anterior  wall  should 
be  examined,  and  if  a  contact  ulcer  is  present  this  should  be  excised 
by  extending  the  incision  round  it.  The  main  growth  is  now  examined 
and  fully  exposed  by  a  bladder  retractor  on  the  side  opposite  to  the 
growth,  and  a  large  roll  of  gauze  is  tucked  into  the  posterior  wall  and 
another  retractor  placed  over  it.  A  powerful  head-lamp  is  necessary, 
and  two  assistants  are  useful,  one  to  retract  and  one  to  sponge.  The 
sponges  are  small  plugs  of  sterilized  gauze  on  long  forceps.  The  mucous 
membrane  of  the  bladder  is  seized  with  long  forceps  about  Vz   inch 
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beyond  the  edge  of  the  growth  and  cut  through  with  long  curved  sharp- 
pointed  scissors,  and  this  incision  is  carried  downwards  along  the  an- 
terior aspect  of  the  growth,  keeping  ^  inch  beyond  the  margin  of  the 
growth.  The  incision  is  then  carried  along  the  posterior  aspect  of 
the  growth,  having  a  similar  margin  of  healthy  mucous  membrane.  The 
bleeding  is  not  severe.  One  or  two  vessels  are  picked  up  in  long  pres- 
sure forceps,  which  are  left  on  for  a  few  minutes. 

The  wound  is  now  deepened  through  the  muscular  substance,  com- 
mencing above  and  working  downwards  along  the  anterior  and  then 
along  the  posterior  aspect  and  picking  up  any  vessels  that  spout.  The 
upper  end  of  the  growth,  together  with  the  whole  thickness  of  the 
muscular  bed  on  which  it  is  implanted,  is  thus  freed,  and  may  now  be 

grasped  with  volsella  for- 
ceps and  gradually  raised  as 
the  dissection  proceeds  (see 
Fig-  337)-  The  point  of  the 
left  forefinger  is  pushed  un- 
der the  tumour  and  detects 
strands  of  tissue  that  hold  it 
down  and  vessels  that  pass 
into  it.  Curved  blimt- 
pointed  scissors  keep  in 
touch  with  the  pulp  of  the 
finger  and  cut  through  the 
bands  that  hold  the  tumour 
down.  The  upper  end  of 
the  flap,  consisting  of  the 
tumour  and  the  whole  thick- 
ness of  the  bladder- wall,  is 
gradually  raised  up,  and  the 
incision  in  the  mucous  mem- 
brane is  now  carried  round 
the  base  and  marks  out  the 
whole  area  to  be  removed. 
The  growth  is  pulled  back- 
wards and  the  bladder 
muscle  cut  through  along* 
the  anterior  surface  and 
round  its  inner  end  until  the  whole  mass  can  be  raised  and  turned  back. 
and  the  section  of  the  muscle  on  the  posterior  aspect  of  the  tumour 
completed  by  cutting  from  below.  Having  carried  this  through  to  the 
incision  in  the  mucous  membrane,  the  whole  mass  is  removed. 


Fig.  337.  Transvesical  Resection  of  the 
Bladder-wall.  First  stage.  The  whole  thick- 
ness of  the  bladder-wall  has  been  cut  through 
aI)ove  the  growth.  A  flap,  consisting  of 
mucous  membrane,  bladder  muscle,  and 
perivesical  fat,  is  held  up  with  forceps  while 
the  wound  is  extended  with  curved  scissors. 
A  ureteral  catheter  lies  in  the  right  ureter. 
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Any  bleeding  from  the  bladder-wall  is  now  stopped,  and  one  or  two 
catgut  ligatures  may  be  required.  In  the  floor  of  the  bladder  wound 
will  be  found  the  perivesical  areolar  tissue  and  fat  and  sometimes  the 
upper  part  of  the  prostate.  At  the  stage  when  the  flap  is  being  raised, 
some  veins  of  the  lateral  part  of  the  vesico-prostatic  plexus  may  be  torn 
or  cut  across  and  a  troublesome  venous  bleeding  take  place.  A  strip 
of  gauze  should  be  packed  under  the  mass  as  the  operation  progresses 
and  tucked  in  with  forceps.  When  the  growth  has  been  detached  the 
packing  is  removed  and  bleeding  will  probably  have  ceased.    Any  points 


Fig.  338.   Transvesical  Resection  Fig.  339.   Transvesical  Resection 

OF  THE  Bladder-wall.     Second  stage,  of  the   Bladder-wall.     Third  stage. 

Closing    the    wound    in    the    bladder  The  mucous  membrane  has  been  united 

muscle  with  interrupted  sutures.  with  interrupted  catgut  sutures. 

that  still  bleed  should  be  picked  up  in  long  pressure  forceps  and  catgut 
ligatures  applied.  If  resection  of  the  ureter  has  been  necessary,  the  silk 
suture  which  was  passed  through  the  lower  end  of  the  duct  is  now 
threaded  on  an  aneurysm  needle  and  passed  through  the  wound  in  the 
bladder-wall.  The  ureter  is  drawn  through  at  the  upper  angle  of  the 
wound;  the  end  is  trimmed,  cut  obliquely,  and  stitched  to  the  mucous 
membrane  and  muscles.  If  the  ureter  be  too  short  to  reach  to  the 
wound,  it  will  have  to  be  implanted  into  another  part  of  the  bladder- 
wall.  With  a  fully-curved  needle  set  on  a  long  holder,  the  bladder 
muscle  on  each  side  of  this  irregular  wound  is  now  united  by  a  number 
of  interrupted  sutures  (see  Fig.  338),  commencing  at  the  highest  end 
of  the  wound  and  leaving  each  suture  long,  so  that  by  gentle  traction 
upon  it  the  next  part  of  the  wound  will  be  brought  up  ready  for  the 
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next  suture.  Over  this  the  mucous  membrane  should  be  united,  using 
fine  catgut  and  small  curved  needles  and  avoiding  stripping  up  and  tear- 
ing the  delicate  mucous  membrane  (see  Fig.  339).  The  ureteral  catheter 
is  withdrawn. 

All  pacjking  and  swabs  are  now  removed  from  the  interior  of  the 
bladder,  which  is  flooded  with  a  stream  of  hot  boric  lotion  passed  , 
through  a  catheter  in  the  urethra.     A  large  drainage  tube  (i  inch  in 
diameter)  is  placed  in  the  bladder  and  the  wall  closed  around  this.    The 
abdominal  wound  is  treated  in  the  manner  described  on  p.  623. 

After-treatment,  For  the  first  twenty-four  hours  the  patient  should 
lie  on  the  side  opposite  to  that  from  which  the  growth  was  removed, 
so  as  to  prevent,  as  much  as  possible,  soaking  of  the  wound  with  urine. 

After  this  time  a  White's  suprapubic  evacuator  (see  p.  633)  should 
be  adjusted  and  the  bladder  drained  for  a  week. 

Either  once  or  twice  a  day,  according  to  the  state  of  the  urine,  the 
bladder  is  flushed  through  the  large  suprapubic  tube  with  several  pints 
of  weak,  unirritating,  antiseptic  solution  (biniodide  of  mercury,  i  in 
15,000).  At  the  end  of  a  week  the  evacuation  apparatus  and  tube  are 
removed  and  a  large-sized  coude  catheter  tied  in  the  urethra  for  eight 
or  ten  days. 

For  a  circumscribed  growth  surrounding  the  ureteral  orifice. 
The  following  operation  is  described  by  Albarran :  ^ 

Transverse  cystotomy  is  performed,  and  if  possible  a  catheter  passed 
into  the  ureter.  An  incision  is  made  with  a  bistoury  through  the  mucous 
membrane  around  the  growth,  including  the  ureteric  opening.  The 
growth  is  seized  with  forceps  and  the  incision  deepened  with  sharp- 
pointed  scissors  through  the  muscular  wall  of  the  bladder.  The  ureter 
should  be  included  in  the  muscular  tissue,  and  by  dissection  with  the 
finger  a  pedicle  is  formed  by  the  ureter.  An  incision  is  now  made 
through  the  wall  of  the  ureter  beyond  the  growth  and  a  fine  thread  of 
catgut  is  passed  through.  The  ureter  is  then  cut  across  completely  and 
another  suture  passed  through  the  wall  opposite  the  first.  The  resection 
of  the  portion  of  the  bladder-wall  which  bears  the  growth  is  now  com- 
pleted. The  ureter  is  now  drawn  into  the  bladder  by  means  of  the  tvvo 
threads  of  fine  catgut.  With  fine  scissors  the  ureter  is  split  so  as  to 
form  right  and  left  flaps.  The  threads  of  catgut  are  now  passed  through 
the  whole  thickness  of  the  bladder-wall  on  each  side  of  the  lower  end 
of  the  wound  and  tied.  The  remaining  part  of  the  vesical  wound  is 
closed  with  catgut  sutures. 

When  it  is  impossible  to  find  the  orifice  of  the  ureter  and  pass  a 
catheter  into  it,  a  search  for  the  ureter  should  be  made  after  the  growth 

^  Medicine  opcratoire  des  voies  urinaires,  1909. 
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has  been  removed,  and  it  may  be  found  in  the  perivesical  fat.  If  it 
cannot  be  found,  the  part  of  the  bladder  wound  at  which  the  opening 
would  naturally  lie  is  left  open.  In  one  case  in  which  this  was  done 
Albarran  states  that  the  patient  made  a  good  recovery,  and  an  infundib- 
uliform  orifice  discharging  the  urine  could  afterwards  be  seen  with  the 
cystoscopy  If  in  such  a  case  the  ureter  becomes  narrowed  so  as  to 
cause  renal  retention,  a  uretero-cystotomy  can  be  practised. 

Results.  Mortality.  The  immediate  result  of  operation  upon 
tumours  of  the  bladder  varies  according  to  the  character  of  the  growth 
and  the  nature  and  extent  of  the  operation  which  was  performed. 

By  combining  his  own  collection  of  cases  *  with  that  of  Rafin  ^ 
Watson  obtained  ^  679  cases  of  operation  upon  tumours  of  the  bladder. 
Of  these  319  were  for  benign  tumours,  334  for  malignant  tumours,  and 
26  for  'special  varieties  of  neoplasms'  (myxoma  and  cholesteatoma). 

Suprapubic  operations  without  resection  of  the  bladder-wall  were 
done  in  319  benign  tumours  with  a  mortality  of  ii.o^.  Of  334  malig- 
nant tumours  operated  upon  there  were  ^y^  cases  of  carcinoma,  of 
which  70  died,  a  mortality  of  35^^,  and  55  cases  of  sarcoma,  23  of  which 
died,  a  mortality  of  43^.  There  were  4  deaths  in  16  operations  for 
myxoma  (25;3^),  and  i  death  in  10  operations  for  cholesteatoma  (10^). 

Partial  resection  of  the  bladder  in  96  cases  of  carcinoma  resulted  in 
21  deaths  (21.8^^). 

After-results.  In  165  suprapubic  operations  without  resection  there 
was  recurrence  in  28.4^  and  non-recurrence  after  three  years  of  just 
under  20;^  of  benign  tumours. 

In  125  cases  of  malignant  disease  operated  on  by  the  suprapubic 
route  without  resection,  65^  had  recurrence  within  three  years.  In  4.8^ 
there  was  no  recurrence. 

In  50  cases  of  partial  resection  of  the  bladder  for  carcinoma  there 
was  recurrence  in  58}^  within  three  years,  and  loji^  were  free  from  recur- 
rence. 

*  Annals  of  Surgery,  December,  1905,  No.  6. 

^  Rapp.  et  Informat,  XI^  Session  de  V Assoc,  Franq,  d'Urologie.  Paris,  Oc- 
tober, 1905- 

^  Diseases  and  Surgery  of  the  Genito-urinary  System,  1909. 


CHAPTER  X 
CYSTECTOMY 

GENERAL  CONSIDERATIONS 

Indications.  Complete  removal  of  the  bladder  has  been  performed 
in  a  few  cases  for  very  extensive  development  of  papilloma,  and  in  one 
case  of  tuberculosis  and  one  of  vesico-vaginal  fistula. 

The  only  indication  that  need  be  discussed,  however,  is  malignant 
disease  of  the  bladder.  Before  the  question  of  cystectomy  can  be  enter- 
tained, certain  conditions  must  be  fulfilled. 

(i)  The  patient  must  have  sufficient  strength  to  undergo  a  xtvy 
severe  operation. 

In  the  later  stages  of  malignant  disease  of  the  bladder  ascending 
pyelonephritis  is  a  frequent  complication.  In  other  cases  ureteral  ob- 
struction causes  hydro-  or  pyonephritis.  Failure  of  the  renal  function 
is  likely  to  follow  a  severe  operation  in  such  cases.^  Apart  from  renal 
complications  death  from  exhaustion  very  frequently  follows  cystectomy 
I  if  the  patient  be  weak  and  cachectic. 

I  (2)  The  growth  must  be  confined  to  the  bladder,  ix,  there  must  be 

no  sign  of  local  spread  beyond  the  bladder,  and  no  evidence  of  metastatic 
j  deposit  in  glands  and  other  organs.    An  exception  to  this  restriction  may 

i  be  made  in  favour  of  the  prostate,  where  cysto-prostatectomy  is  to  be 

!  performed. 

I  Choice  of  operation.    The  malignant  growths  that  are  confined 

;  to  the  bladder  may  be  removed  either  by  resection  of  a  part  of  the 

l  bladder- wall  or  by  removal  of  the  whole  bladder,  and  it  will  be  necessar}* 

;  to  choose  between  these  two  operations. 

h  It  is  possible  to  remove  completely  a  circumscribed  malignant  growth 

?  of  the  bladder  by  resection  of  the  wall  when  the  growth  is  situated  at 

^  any  part  except  on  the  trigone.    Even  where  the  growth  has  invaded  the 

[  ureter  on  one  side  the  duct  may  be  transplanted  to  another  part  of  the 

[  bladder  and  the  infiltrated  portion  removed  with  the  rest  of  the  growth. 

[  Where,  however,  both  ureters  are  involved  and  the  base  is  infiltrated, 

;  resection   of  the   bladder-wall   will  not   suffice   to  remove  the  whole 

'*  growth,  and  cystectomy  must  be  performed.    The  same  applies  to  cases 

<  where  the  growth  has  spread  over  a  large  area  of  the  bladder-wall. 

'  ^  Author,  Renal  Function  in  Urinary  Surgery,  1908. 
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Wherever  it  is  possible,  resection  of  the  bladder-wall  should  be  pre- 
ferred to  cystectomy,  for  the  former  carries  an  operative  mortality  of 
22jif  (Enderlein  and  Walbaum  ^),  while  the  latter  operation  is  fatal  in 
61.5^  of  cases  (Goldenberg^).  With  the  increased  accuracy  of  diag- 
nosis by  means  of  the  cystoscope,  bladder  growths  are  discovered  and 
their  nature  recognized  at  an  earlier  stage  than  hitherto.  The  cases  suit- 
able for  resection  will  therefore  proportionally  increase  in  the  future. 
Cystectomy  should  be  reserved  for  the  cases  where  resection  of  the 
bladder-wall  is  impossible. 

Another  point  that  will  have  to  be  decided  before  operation  is 
whether  the  prostate  and  seminal  vesicles  should  be  removed  with  the 
bladder.  When  these  organs  are  not  actually  invaded  by  the  growth 
they  may,  according  to  some  authorities,  be  left  untouched.  The  opera- 
tion of  cysto-prostatectomy,  when  performed  by  the  combined  perineo- 
abdominal  method,  is  not  more  difficult  and  does  not  seem  to  be  more 
fatal  than  the  removal  of  the  bladder  alone,  and  it  possesses  the  great 
advantage  of  removing  the  prostate,  which  is  very  intimately  connected 
with  the  bladder  base  and  is  frequently  invaded  by  bladder  growths  in 
this  region. 

Treatment  of  the  ureters.  The  efficient  derivation  of  the  urine 
is  the  most  difficult  problem  which  has  to  be  faced  in  cystectomy.  The 
dangers  of  this  part  of  the  operation  are  immediate  and  remote.  The 
immediate  dangers  are  shock  and  collapse  from  an  operation  prolonged 
by  implantation  of  the  ureters.  The  remote  dangers  are  ascending  septic 
inflammation  of  the  kidneys,  which  is  specially  frequent  where  the  im- 
plantation has  been  made  into  the  bowel,  and  kinking  of  the  ureters  and 
stenosis  of  the  new  ureteral  orifice  in  any  implantation.  The  state  of 
the  patient  at  the  end  of  the  cystectomy  in  some  cases  has  necessitated 
abandoning  the  ureters  in  the  depth  of  the  wound  or  fixing  them  in  the 
suprapubic  wound,  and  a  few  patients  have  recovered. 

Watson'  regards  five  out  of  fifteen  deaths  in  twenty-five  cases  of 
cystectomy  as  directly  due  to  ureteral  implantation.  He  suggested  the 
separation  of  the  operation  of  derivation  of  the  urine  from  that  of  re- 
moval of  the  bladder,  and  the  use  of  nephrostomy  as  the  means  of  drain- 
ing the  urine.  Other  surgeons  have  substituted  ureterostomy  in  the 
tv^ro-stage  operation. 

The  following  figures  show  the  results  of  operation  in  each  of  the 
methods : — 

I.  Derivation  of  urine  and  removal  of  bladder  at  one  operation. 
( I )  Ureters  abandoned  in  the  wound.    In  4  cases  in  which  this  occurred 

^  Festschrift  z,  60.  Gehurtstage  O.  Bollinger's,  Wiesbaden,  1903. 
*  Beitr.  z,  klin.  Chir,,  vol.  xliv,  1904. 
^Annals  of  Surgery,  vol.  xlii,  December,  1905. 
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( Bardenheuer,  Kiimniell,  McCosh  2),  2  died,  one  from  shock  and  an- 
other from  uraemia,  and  2  recovered  and  were  well  thirteen  and  jfifteen 
months  respectively  after  the  operation. 

(2)  Ureters  fixed  in  the  suprapubic  wound.  In  6  cases  (Wasilief, 
Harris,  Woolsey  [i  ureter  in  rectum],  Bardenheuer  2,  and  Garre),  2 
recovered  from  the  operation,  and  4  died.  One  patient  died  of  shock  and 
another  of  uraemia.  One  died  two  months  after  the  operation  from 
pneumonia,  and  another  after  an  attempt  to  transplant  the  ureter  from 
the  wound  into  the  urethra,  while  a  third  died  of  uraemia  after  several 
attempts  had  been  made  by  plastic  operations  to  create  a  new  bladder. 
None  of  these  deaths  appear  to  be  fairly  attributable  to  the  actual  seat  or 
method  of  implantation. 

(3)  Implantation  of  ureters  in  the  rectum.  In  13  cases  of  implan- 
tation of  the  ureters  in  the  rectum  after  cystectomy  for  growths  of  the 
bladder,  8  died  (Kiister,  Giordano,  Turetta,  Schede,  Lund,  Wendel, 
Wiljaminew,  Krause),  and  5  survived  the  operation  (Tuffier,  Chalot, 
Winiwarter,  Krause,  Carson).  The  deaths  were  due  to  shock  from 
prolonged  operation,  3;  exacerbation  of  previously  existing  pyelitis,  i; 
ascending  infection,  4.  It  will  be  seen  here  that  about  one-half  of  the 
deaths  resulted  from  the  extreme  length  of  the  operation,  and  the  other 
half  from  ascending  infection  from  the  rectum.  Of  the  patients  that 
recovered,  i  died  from  unknown  causes  fourteen  months  after  the  op- 
eration (Tuffier),  I  had  recently  been  operated  on  when  the  record  was 
published  (Carson),  i  was  in  good  health  three  and  a  half  months  after 
the  operation  (Krause),  and  i  was  in  good  health  and  comparative  com- 
fort five  years  after  the  operation  (Winiwarter).  In  none  of  these 
cases,  however,  was  the  implantation  into  the  rectum  successful,  for  a 
fistula  formed  and  the  urine  passed  by  this. 

(4)  Implantation  of  the  ureters  into  the  large  intestine.  In  a  case  of 
papilloma  vesicae,  where  Wilms  *  performed  cystectomy,  he  successfully 
implanted  the  ureters  in  the  sigmoid  flexure  of  the  colon.  Six  months 
after  the  operation,  the  patient  voluntarily  passed  urine  from  the  rectum 
every  two  or  three  hours,  and  once  or  twice  at  night. 

Kronig  ^  performed  lumbar  colotomy,  and  later  removed  a  cancerous 
uterus  and  bladder  and  implanted  the  ureters  in  the  rectum.  Four 
months  later  the  urine  was  clear. 

After  cystectomy  Verhoogen  ^  isolated  the  caecum  and  implanted  the 
ureters  into  it,  making  an  opening  at  the  abdominal  wound.  Two 
patients  on  whom  he  operated  in  this  manner  died. 

1  Recorded  by  Jaeger,  Inaug.  Diss.,  Leipzig,  1906. 

^  Quoted  by  Albarran,  loc.  cit. 

'  Ccntralb,  /.  d.  Krankh.  dcr  Ham-  u.  Sex.  Org.,  1895,  vol.  vi. 
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Albarran  ^  quotes  6  fatal  cases  and  2  recoveries  from  implantation 
of  the  ureters  in  the  large  intestine  by  various  surgeons. 

(5)  Implantation  of  the  ureters  into  the  urethra.  Stimulated  by 
Sonnenburg's  ^  successful  operation  in  ectopia  vesicae,  several  sur- 
geons have  attempted  to  implant  the  ureters  in  the  urethra  after  cystec- 
tomy. 

In  4  cases  (Kayser,  Lindner,  Gopel,  Bardenheuer),  3  died  after  the 
operation  from  shock,  and  the  fourth  from  pyelonephritis,  after  an 
attempt  to  transplant  the  ureters  from  the  abdominal  wound  into  the 
urethra. 

(6)  Implantation  of  the  ureters  in  the  vagina.  Of  7  cases  where  this 
operation  was  performed  (Pawlik,  Kossinski,  Robson,  Zeller,  Mann  2, 
Lapthorne  Smith),  3  died  and  4  recovered.  Shock  accounted  for  2 
deaths,  and  ascending  pyelonephritis  for  the  third. 

In  Pawlik's  ^  patient  the  vagina  was  converted  into  a  receptacle 
which  held  300  cubic  centimetres  of  urine.  The  urethra  was  implanted 
in  this,  and  voluntary  micturition  was  established.  The  patient  was 
well  sixteen  years  after  operation.  In  the  other  cases  the  functional 
result  was  not  so  fortunate,  for  no  reservoir  was  formed  and  the  urine 
leaked  from  the  vagina. 

II.  Derivation  of  the  urine  and  removal  of  the  bladder  in  two 
stages.  ( I )  Implantation  of  the  ureters  in  a  wound  in  the  loin.  In  six 
cases  of  cystectomy  for  malignant  disease  the  ureters  were  previously 
brought  out  on  the  loin  and  a  permanent  fistula  established  on  each  side 
(Albarran  i,  Fenwick  2,  Rovsing  3).  All  six  patients  recovered  from 
the  operation. 

In  one  of  Rovsing's  *  cases  stenosis  of  the  external  orifice  of  the 
fistula  occurred,  and  the  same  condition  resulted  in  Albarran's**  case 
and  necessitated  nephrectomy.  One  of  Fenwick's  ^  cases  was  well  six 
months  after  the  operation,  and  the  second  was  a  recent  operation.  The 
result  in  Rovsing's  remaining  cases  is  not  stated. 

(2)  Bilateral  nephrostomy.  This  operation  was  suggested  by  Wat- 
son,^ who  claimed  that  ureteral  implantation  performed  for  any  reason 
had  a  mortality  of  41.2;^,  and  that  44.6;^  of  the  fatal  cases  were  due  to 
the  ureteral  implantation.  If  MaydFs  operation  of  transplanting  the 
bladder  trigone  with  the  ureters  be  excluded,  as  it  cannot  be  done  in 

^  Med.  operatoire  des  votes  urinaires,  1909. 
^Verhandl.  d.  Deutsch.  Gesellsch.  f.  Chir.,  1885. 

*  IVien.  med.  Wochensch.,  November  7,  1891. 

*  Centralbl.  f.  Chir.,  1907,  No.  30,  p.  873. 
^  Loc.  cit. 

^  Brit.  Med.  Journ.,  July  4,  1908. 

''Annals  of  Surgery,  vol.  xlii,  December,  1905. 
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growths  of  the  bladder,  the  operative  mortality  rose  to  50^,  and  half 
I  of  the  fatal  cases  were  directly  due  to  the  ureteral  implantation. 

In  979  cases  of  nephrostomy,  on  the  other  hand,  performed  for  va- 
rious causes,  the  mortality  was  i5Jf,  and  the  mortality  in  these  cases 
was  due  to  the  disease  for  which  the  operation  was  done,  and  not  to 
the  actual  operation. 

Further,  the  fistulae  have  been  borne  by  patients  for  three,  seven, 
and  sixteen  years  without  infection  of  the  kidneys,  and  the  patient 
is  able  by  the  aid  of  an  easily  adjusted  apparatus  to  exist  in  com- 
fort. 

An  interval  of  four  to  six  weeks  should  elapse  between  the  derivation 
of  the  urine  and  the  removal  of  the  bladder. 

The  following  statements  may  be  permitted  in  review  of  this  difficult 
problem : — 

I.    A  large  part  of  the  high  operative  mortality  of  cystectomy  is  due 
to  the  operation   for  derivation  of  the  urine  being  performed  at  the 
»  same  time  as  the  removal  of  the  bladder. 

I  2.    This  part  of  the  mortality  is  set  aside  if  the  two  operations  are 

performed  separately  with  an  interval  of  some  wxeks. 

3.  The  methods  of  derivation  of  the  urine  which  are  specially 
suited  for  the  two-stage  operation  in  the  male  are  lumbar  nephros- 
tomy and  ureterostomy,  and  in  the  female  subject  vaginal  implantation 

j  also. 

4.  When  the  complete  operation  is  performed  at  one  time,  the  best 
results  have  been  obtained  in  female  subjects  from  implantation  of  the 
ureters  into  the  vagina. 

5.  Implantation  of  the  ureters  into  the  rectum  is  seldom  successful 
i                      and  in  the  majority  of  cases  where  the  patient  has  survived  the  operation 

a  fistula  has  formed  by  which  the  urine  was  discharged  on  the  surface 
and  not  into  the  rectum. 

6.  Implantation  of  the  ureters  into  the  large  intestine  has  not  given 
:                      encouraging  results. 

'  7.    In  surviving  cases  of  implantation  of  the  ureters  into  the  bowel 

;  there  is  very  grave  danger  of  ascending  septic  inflammation. 

;  8.    Implantation  of  the  ureters  into  the  urethra  has  not  given  good 

results. 

I  9.    Fixation  of  the  ureters  in  the  suprapubic  wound  has  been  success- 

r  ful  in  several  cases. 

I  10.    After  ureterostomy  there  is  considerable  danger  of  stenosis  of 

I  the  outlet  of  the  fistula,  and  of  ascending  septic  inflammation. 

The  operation  that  is  most  likely  to  be  successful  is  a  two-stage  oper- 
ation, in  which  the  first  stage  consists  in  derivation  of  the  urine  by 


CYSTECTOMY  657 

vaginal  implantation  in  the  female  and  nephrostomy  or  ureterostomy  in 
the  male  subject. 

The  second  stage  consists  in  the  removal  of  the  bladder,  and  if  neces- 
sary the  prostate  and  seminal  vesicles. 

The  following  operations  will  be  described: — 
(i)  Cystectomy  in  the  male, 
(ii)  Cysto-prostatectomy. 
(iii)  Cystectomy  in  the  female. 

CYSTECTOMY  IN  THE  MALE 

From  four  to  six  weeks  previous  to  removal  of  the  bladder  some 
method  of  derivation  of  the  urine  should  be  carried  out  (see  p.  655). 

The  combined  perineo-abdominal  method.  The  bladder  is 
distended  with  ten  or  twelve  ounces  of  fluid,  and  the  pubic  and  perineal 
regions  are  prepared  for  operation. 

The  patient  is  placed  in  the  lithotomy  position,  and  a  curved,  trans- 
verse prerectal  incision  with  the  concavity  forwards  is  made.  A  dis- 
section similar  to  Zuckerkandl's  method  of  exposing  the  posterior  sur- 
face of  the  prostate  for  prostatectomy  is  carried  out.  The  urethro-rectal 
muscle  is  cut  across,  and  the  space  between  the  rectum  and  membranous 
urethra  and  prostate  opened  up.  The  separation  is  carried  as  high  as 
possible,  stripping  the  peritoneum  oflf  the  seminal  vesicles. 

The  extra-peritoneal  method.  The  patient  is  now  returned  to  the 
horizontal  and  then  raised  into  the  Trendelenburg  position.  A  trans- 
verse suprapubic  incision  is  made  as  for  transverse  cystotomy  (see  p. 
625  )  and  the  bladder  fully  exposed. 

If  a  suprapubic  fistula  be  present  from  a  previous  cystotomy,  this  is 
dissected  out,  and  the  bladder  explored  to  ascertain  the  extent  of  the 
growth.  The  cavity  is  then  packed  with  gauze  and  the  opening  closed 
with  forceps. 

If  no  fistula  exists  Albarran  recommends  that  the  bladder  should  not 
be  opened,  as  it  is  likely  to  infect  the  wound. 

The  peritoneum  is  now  stripped  up  by  blunt  dissection  to  the  apex 
of  the  bladder,  and  the  separation  continued  along  the  posterior  wall, 
using  the  fingers  to  peel  the  membrane  oflf  the  distended  organ. 

If  the  peritoneum  be  found  adherent  at  any  spot  so  that  it  cannot  be 
separated  from  the  bladder-wall  it  is  incised  and  the  wound  extended 
with  scissors  round  the  adherent  area.  The  omentum  may  be  found 
adherent  to  the  bladder,  and  a  portion  must  be  ligatured  and  cut  away. 
The  edges  of  the  wound  in  the  peritoneum  are  united  with  interrupted 
catgut  sutures,  and  the  stripping  of  the  peritoneum  recommenced.    The 


658       OPERATIONS  UPON  THE  BLADDER 

separation  is  continued  downwards  until  it  meets  the  dissection  which 
was  made  from  the  perineum.  The  vas  deferens  is  separated  from  the 
wall  of  the  bladder  on  each  side,  and  the  seminal  vesicles  detached  and 
pushed  backwards.  The  whole  bladder  is  now  dragged  over  to  the  left, 
and  the  right  ureter  and  the  large  vessels  which  pass  outwards  below  it 
to  the  side  wall  of  the  pelvis  are  isolated.  The  ureter  is  separated, 
ligatured,  and  cut  across,  the  cut  end  being  seared,  as  Albarran  recom- 
mends, with  the  thermo-cautery.    The  vessels  are  clamped. 

The  bladder  is  now  raised  and  turned  over  to  the  opposite  side  of  the 
wound,  and  the  remaining  ureter  and  vessels  on  the  right  side  are  treated 
in  the  same  manner. 

The  bladder  is  emptied  of  the  distending  fluid,  if  this  has  not  been 
previously  done,  and  the  apex  is  seized  with  forceps  and  dragged  up- 
wards and  backwards  so  as  to  expose  the  anterior  surface  of  the  union 
with  the  prostate. 

Albarran  recommends  that  forceps  should  be  passed  through  the 
perineal  wound  from  the  perineum  and  the  apex  of  the  bladder  seized 
and  pulled  backwards  as  if  to  drag  it  out  of  the  perineal  wound.  The 
pubo-vesical  bands  are  thus  made  tense,  and  are  cut  across. 

Dissection  is  now  carried  transversely  at  the  front  of  the  base  of  the 
prostate  where  it  joins  the  bladder,  and  the  neck  of  the  bladder  where 
it  joins  the  prostatic  urethra  is  cut  across.  Tuffier  advised  the  use  of 
the  thermo-cautery  for  this  part  of  the  procedure,  and  seared  the  mucous 
membrane  of  the  prostatic  urethra  in  order  to  reduce  the  danger  of  in- 
fection from  the  septic  bladder.  A  clamp  is  placed  on  the  opening  in  the 
bladder.  The  trigone  is  dissected  oflf  the  upper  surface  of  the  prostate 
and  removed. 

The  surgeon  now  returns  to  the  lateral  pedicles  which  were  clamped 
and  set  aside ;  each  is  ligatured  with  a  single  ligature,  or  the  vessels  are 
dissected  and  ligatured  separately.  A  large  rubber  tube  is  placed  in  the 
suprapubic  wound  and  another  in  the  perineum. 

The  abdominal  wound  is  carefully  closed  (see  p.  626). 

The  intraperitoneal  method.  Wilms  and  others  have  opened  the 
peritoneum  transversely  at  the  apex  of  the  bladder  without  attempting 
to  strip  the  membrane  up.  Watson  claimed  that  much  greater  thorough- 
ness is  ensured  by  the  exposure  of  the  bladder  in  this  way.  He  sug- 
gested that  the  peritoneum  should  be  opened  transversely  at  the  apex 
of  the  bladder,  and  that  the  peritoneum  lying  upon  the  posterior  surface 
of  the  bladder  should  be  incised  in  its  whole  length  and  dissected  up 
until  the  ureters  are  reached.  If  any  part  of  the  peritoneum  be  involved 
in  the  process  it  should  be  left  adherent  to  the  bladder.  At  the  end  of 
the  operation  the  peritoneal  wound  is  closed. 


CYSTO-PROSTATECTOMY  659 

CYSTO-PROSTATECTOMY 

Preliminary  derivation  of  the  urine  is  performed  as  in  cystectomy. 

The  bladder  is  distended  with  fluid  and  the  patient  placed  in  the 
lithotomy  position.  A  curved  prerectal  incision  is  made  as  if  for  perineal 
prostatectomy. 

The  prostate  is  now  completely  separated  as  if  for  extirpation  of  the 
whole  prostate  and  its  sheath. 

The  membranous  urethra  is  cut  across  at  the  apex  of  the  prostate  and 
the  anterior  surface  of  the  prostate  separated  from  the  back  of  the  pubic 
bones. 

The  patient  is  now  placed  in  the  Trendelenburg  position,  and  the 
bladder  exposed  by  a  transverse  suprapubic  incision.  The  peritoneum  is 
stripped  oflf  the  bladder  as  described  in  cystectomy,  and  the  ureters 
and  vessels  ligatured  on  either  side.  The  dissection  which  was  made 
from  the  perineum  is  now  reached.  The  bladder  is  drawn  upwards  and 
backwards,  and  the  pubo-vesical  ligaments  are  cut  across.  The  bladder  and 
prostate  are  now  free,  and  are  removed  through  the  suprapubic  opening. 

Suprapubic  and  perineal  drainage  are  established,  and  the  abdominal 
wall  carefully  repaired. 

VARIATIONS   IN   THE   METHODS    OF   PERFORMING   CYSTECTOMY 
AND  CYSTO-PROSTATECTOMY 

The  combined  suprapubic  and  perineal  operation  was  first  used  by 
Kiister,*  and  has  been  adopted  by  Gopel,^  Wendel,'  Watson,  Albarran, 
and  others.  Removal  of  the  bladder  only  or  the  bladder  and  prostate 
has  been  carried  out  by  many  surgeons  by  the  suprapubic  route  alone. 

Rovsing  uses  the  suprapubic  route  and  dissects  down  behind  the 
bladder,  and  then  behind  the  prostate,  in  performing  cysto-prostatec- 
tomy. 

A  vertical  suprapubic  incision  with  partial  section  of  the  recti  muscles 
has  been  used  by  some  surgeons.  Carson  *  made  a  vertical  incision  and 
detached  the  right  rectus  muscle  from  the  pubic  bone.  A  transverse 
suprapubic  incision  with  a  vertical  incision  in  the  middle  line  was  used 
by  Tuffier  ^  and  Wilms. 

Albarran  •  and  Hogge  ^  performed  symphysiotomy  in  order  to  ob- 

^  Volktnann's  Sammlung,  1886,  p.  2335. 

^Schmidt's  Jahrbucher,  1898. 

3  Beitr,  s.  klin.  Chir.,  1898. 

*  Trans,  Amer.  Surg.  Assoc,  1905,  vol.  xxiii,  p.  269. 

^Rev.  de.  Chir.,  1898,  p.  277. 

^  Les  tumeurs  de  la  vessie,  1891. 

^  Annates  des  maladies  des  organes  genito-urinaires,  1902,  p.  375. 
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tain  more  space.  In  regard  to  this  procedure,  Albarran  says  that  it  has 
the  disadvantage  of  necessitating  a  buried  metal  suture  in  a  wound 
which  is  liable  to  be  infected,  a  strong  binder  is  necessary,  and  there  is 
a  danger  of  non-union  of  the  pubic  bones.  Kiister,  Turetta,  Schuchardt, 
and  others  made  a  partial  resection  of  the  pubic  bones  (see  p.  628), 
but  this  gives  less  room. 

Where  cystectomy  alone  is  performed,  some  variations  in  the  method 
of  removing  the  bladder  from  the  prostate  and  urethra  have  been  prac- 
tised. Watson  suggested  that  if  the  prostate  and  vesicles  were  healthy, 
the  bladder  should  be  cut  across  transversely  between  two  ligatures,  and 
the  divided  edges  of  the  lower  portion  might  be  sutured  over  the  base 
of  the  prostate.  Tuffier  recommended  the  section  of  the  vesical  neck  over 
a  curved  clamp  on  account  of  the  possibility  of  trouble  with  venous  haem- 
orrhage.   Rovsing  follows  this  method  and  leaves  the  clamp  in  place. 

These  methods  ignore  the  fact  that  cystectomy  is  performed  in  most 
cases  for  a  growth  which  is  situated  at  the  base  of  the  bladder,  and  some 
portion  of  the  growth  is  likely  to  be  left  behind  with  the  trigone. 

CYSTECTOMY  IN  THE  FEMALE 

An  operation  similar  to  that  described  for  the  male  subject  may  be 
done,  a  vaginal  incision  replacing  the  perineal. 

Pawlik  ^  performed  the  following  operation  on  a  woman  aged 
fifty-seven : 

He  introduced  a  metal  sound  into  each  ureter,  and  exposed  the  ducts 
in  the  anterior  wall  of  the  vagina.  An  incision  i  centimetre  long  was 
made  in  each  ureter,  and  the  edges  of  the  wound  stitched  to  the  upper 
part  of  the  incision  in  the  vagina.  The  ureters  were  cut  across  below 
this.  A  catheter  was  placed  in  each  ureter,  and  retained  for  several  days. 
The  openings  of  the  ureters  in  the  vagina  were  kept  dilated  by  the 
passage  of  fine  bougies. 

Twenty-four  days  later  the  bladder  was  distended  with  fluid  and 
exposed  by  a  vertical  suprapubic  incision,  and  the  peritoneum  stripped  off 
the  posterior  surface,  the  dissection  being  carried  as  far  as  the  urethra. 
The  fluid  was  withdrawn  from  the  bladder,  and  the  suprapubic  wound 
packed. 

A  vaginal  incision  was  then  made  immediately  above  the  urethra, 
and  the  bladder,  which  had  previously  been  isolated  through  the  supra- 
pubic wound,  was  delivered  into  the  vagina.  The  deepest  part  of  the 
urethra  was  then  cut  across  and  the  bladder  completely  removed  through 
the  vagina.  Catheters  were  placed  in  the  ureters  and  brought  out  of  the 
urethra,  and  the  cut  end  of  the  urethra  was  sutured  so  that  the  anterior 
^  Wien.  med,  Wochenschr.,  Nov.  7,  1891. 
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wall  was  attached  to  the  anterior  wall  of  the  vagina  and  the  posterior 
wall  to  the  posterior  wall  of  the  vagina.  The  vagina  was  thus  made  to 
replace  the  bladder.  The  outlet  of  the  vagina  was  closed  by  a  second 
operation,  and  the  new  reservoir  held  400  cubic  centimetres,  and  could 
be  spontaneously  emptied  by  contraction  of  the  perineal  muscles. 

Results.  Jaeger  ^  collected  31  cases  of  cystectomy,  but  2  of  them 
(Nos.  21  and  28)  appear  to  be  different  reports  of  the  same  case,  and 
one  is  therefore  omitted  here. 

To  the  30  cases  thus  left  there  may  be  added  those  of  Schede,* 
Woolsey,"^  Kayser,*  McCosh,'^  Tully  Vaughan,*^  Fenwick  2,^  and  Carson,® 
39  cases  in  all.  Of  these  22  were  male  and  12  female,  and  in  5  the  sex 
was  not  stated. 

Death  followed  immediately  or  soon  after  the  operation  in  18  cases, 
and  21  survived.    The  operation  mortality  was  thus  46.15^. 

Of  the  fatal  cases  6  were  stated  to  be  due  to  shock  and  collapse,  and 
most  of  them  may  fairly  be  attributed  to  the  length  of  the  operation  due 
to  the  time  taken  in  implanting  the  ureters  in  the  bowel  or  elsewhere. 
With  the  two-stage  operation  suggested  by  Watson  a  large  proportion,  if 
not  all,  of  this  part  of  the  mortality  figures  may  be  set  aside.  Disease 
of  the  kidneys  was  the  cause  of  6  deaths.  In  3  of  these  the  patient  died 
of  uraemia,  which  immediately  followed  the  operation,  and  was  prob- 
ably due  to  pre-existing  disease  of  the  kidneys.  In  one  case  where  sup- 
purative pyelitis  led  to  a  fatal  result,  the  renal  disease  was  present  be- 
fore the  operation.  Ascending  inflammation  of  the  kidneys  following 
immediately  on  the  operation  was  the  cause  of  death  in  2  cases.  One 
patient  died  of  pneumonia. 

In  4  of  the  fatal  cases  metastatic  deposits  were  found  in  the  abdom- 
inal glands,  kidneys,  lungs,  or  elsewhere,  so  that  the  patient  could  not 
have  long  survived  had  he  recovered  from  the  operation. 

Twenty-one  patients  survived  the  operation,  but  one  patient  (Barden- 
heuer)  died  from  the  effects  of  a  second  operation  performed  eight  days 
later  with  the  object  of  transplanting  the  ureters  from  the  skin  wound 
into  the  rectum.  Another  (Woolsey)  died  three  and  a  half  months 
after  the  cystectomy  from  ascending  infection  of  the  kidneys.  An- 
other (Tuffier)  died  fourteen  months  after  operation  from  unknown 

^  Loc.  cit, 

^  Annales  des  maladies  des  organes  genito-urinaires,  1903. 

^Annals  of  Surgery,  1903,  vol.  xxxviii,  p.  445. 

*  Hygiea,  Stockholm,  1903,  362. 

*  Quoted  by  Watson,  Annals  of  Surgery,  vol.  xlii,  December,  1905. 
•Quoted  by  Watson,  loc.  cit. 

'' Loc.  cit, 
^  Loc.  cit. 
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causes,  and  a  fourth  died  thirteen  months  after  the  operation  from 
uraemia  which  resulted  from  double  pyonephrosis. 

Of  the  remaining  17  cases  I  could  obtain  no  further  information  in 
regard  to  5  (Bursa,^  Wendelenburg,'  Modlinski,'  Mann  2*),  and  2 
(Fenwick,  Carson)  were  still  under  treatment  at  the  time  of  publication. 

The  following  table  shows  the  condition  of  the  remaining  10  cases 
reported  at  varying  periods  after  the  operation : — 


No. 

Operator, 

Time  since 
operation. 

Ureter  implantation. 

State  when  last 
reported. 

I 

Kiimmel  ^ 
(vesico-vaginal 
fistula) 

? 

Rectum 

Retains  urine  in  rec- 
tum 4  hours. 

2 

Krause  • 

y/2  months 

Sigmoid  flexure 

Good  health.  Holds 
urine  5-6  hours. 

3 

Wilms 

6  months 

Sigmoid  flexure 

Holds  urine  2-3  hours. 

4 

Fenwick 

6  months 

Skin  of  loin 

Well.  Wears  apparatus. 

5 

Wassiljew  ' 

7  months 

Suprapubic  wound 

Well.     Apparatus. 

6 

Hartley  « 

(tuberculosis) 

7  months 

Rectum 

Well.  Holds  urine  3-4 
hours  during  day 
and  passes  it  once  or 
twice  at  night. 

7 

McCosh 

13  months 

Abandoned   in   wound. 
Suprapubic  fistula. 

Well.  Leads  active 
life. 

8 

McCosh 

1 5  months 

Abandoned    in    wound. 
Suprapubic  fistula. 

Well.  Leads  active 
life. 

9 

Hogge 

5  years 

Rectum,  perineal  fistula 
formed,    one    ureter 
successfully  trans- 
planted   into    rectum 
a  year  later. 

Well.    Perineal  fistula. 

10 

Pawlik 

1 6  years 

Vagina 

Continent.  Voluntary 
evacuation  of  300  c.c. 

1 

of  urine. 

In  reviewing  these  results  it  w^ill  be  seen  that  the  selection  of  pa- 
tients for  the  operation  was  not  always  fortunate,  for  in  a  certain  num- 

1  Thbse  de  Paris,  1896. 

^Centralhl.  f.  Chir.,  1895,  P-  i^?- 

^  Berichte  iiber  die  Verhandl.  der  deutsch.  Gesellsch.  f.  Chir.,  1899,  p.  143- 

*  Buffalo  Med.  Journ.,  July,  1901. 

^Bcrl.  Klinik.U.  59,  1893. 

®  Deutsche  med.  IVochenschr.,  1900,  M  12. 

"^  Russki.  Chirurg.  Archiv,  1895,  ^'  4* 

^Medicine,  1903,  vol.  Ixxxiii,  p.  385. 
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ber  metastatic  deposits  had  already  formed,  and  in  others  the  kidneys 
were  so  far  diseased  as  to  be  the  cause  of  a  fatal  result.  The  large 
mortality  due  to  prolonged  operation  at  one  sitting  will  in  the  future  be 
much  reduced  by  the  two-stage  operation.  The  danger  of  ascending 
pyelonephritis  is  less  in  vaginal  implantation  than  in  implantation  of  the 
ureters  into  the  bowel.  A  fistula  of  the  ureter  or  renal  pelvis  on  the 
surface  of  the  body,  whether  perineal,  suprapubic,  or  on  the  loin,  has 


Fig.  340.  The  Mucosa  of  the  Diverticulum  may  be  seen  being  drawn 
UP  INTO  the  Glass  Suction  Tube.  Insert  a  shows  diverticular  orifice  before 
insertion  of  tube.  In  this  drawing,  as  in  the  following  six,  the  symphysis  pubis 
is  shown  uppermost.     {Young.) 

shown  less  danger  from  ascending  septic  inflammation  than  one  open- 
ing into  the  bowel. 

In  only  two  of  the  surviving  cases  (Hogge  and  Pawlik)  has  suffi- 
cient time  elapsed  to  permit  of  their  being  regarded  as  cures  of  malig- 
nant disease,  and  as  having  escaped  for  a  reasonably  long  time  the 
danger  of  ascending  inflammation  of  the  kidneys. 

EXCISION  OF  VESICAL  DIVERTICULA  (YOUNG'S 

OPERATION) 

Young  describes  his  operation  as  follows: — 

'  The  first  intravesical  method  which  I  employed  was  as  follows : 
After  dilatation  of  the  diverticular  orifice,  a  circular  incison  was  made 
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Fig.  341.    After  Removal  of  the  Suction  Tube,  which  has  inverted  the 
Diverticulum,  the  Mucosa  is  grasped  with  Forceps.    (Young,) 


Fig.  342.  The  Intravesical  Delivery  of  the  Diverticulum  has  been 
completed  by  the  use  of  Clamps,  making  Traction  at  Various  Points 
around  the  Circumference.  Insert  a  shows  a  circular  incision  around  neck 
of  diverticulum  and  beginning  elevation  of  the  mucosa.     (Young,) 
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Fig.  343.  A  Circular  Incision  has  been  made  through  the  Mucosa  at 
THE  Neck  of  the  Diverticulum,  the  Mucosa  elevated  at  One  Point,  and 
Blunt  Dissection  begun,  peeling  out  the  Lining  Membrane  of  the 
Diverticulum.     ( Young. ) 


Fig.  344.  The  Entire  Mucous  Lining  of  the  Diverticulum  has  been 
peeled  away  from  the  Underlying  Tissues,  and  the  Last  Attachment  or 
Diverticular  Mucosa  to  Vesical  Mucosa  is  being  divided.     (Young.) 
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through  the  mucous  membrane  around  the  opening,  the  diverticular 
mucous  membrane  being  grasped  with  the  haemorrhoidal  forceps,  gradu- 
ally drawn  outward,  and  excised.  In  seme  cases  it  w^as  possible  to  grasp 
the  diverticulum  with  forceps,  invaginate  it  either  by  traction  upon  the 


Fig.  345.     The  Site  of  the  Diverticulum  is  drained  extravesically  by 

MEANS    OF    A    CiGARETTE    DrAIN    CARRIED    DOWN    LATERAL    TO    THE    BlaDDER.      The 

bladder  mucosa  is  then  closed  with  a  continuous  catgut  suture,  as  shown  in 
insert  a.     (Young.) 

forceps  or  with  a  finger  outside  of  the  bladder  assisting  in  the  in- 
vagination, and,  after  it  had  been  turned  inside  out  within  the  bladder, 
to  complete  its  excision.  In  large  and  very  deep-seated  adherent  case^. 
however,  neither  of  these  methods  was  found  suitable,  and  I  therefore 
adopted  the  following  technique. 
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'  Invagination  of  diverticulum  by  suction  and  traction ;  intravesical 
enucleation  of  the  sac  of  mucosa,  thus  entirely  avoiding  sharp  dissec- 
tion, and  pushing  the  ureter  (if  present)  back  into  the  bladder;  intra- 
vesical closure;  extravesical  drainage  of  region  of  diverticulum;  plastic 
operation,  punch,  or  prostatectomy,  to  cure  obstructive  cause  of  divertic- 
ulum. 

*  This  method  is  so  well  shown  in  the  accompanying  illustrations  that 
hardly  any  further  description  is  necessary.     The  diverticular  orifice  is 


Fig.  346.    After  placing  Extravesical  Drain,  Midline  Incision  in  Bladder 

IS   CLOSED   WITH    CONTINUOUS    CaTGUT.       (Yoitttg.) 

investigated,  and  if  necessary  dilated  with  forceps.  Into  this  orifice  a 
glass  tube  is  inserted  to  the  full  depth  of  the  diverticulum,  and  imme- 
diate suction  with  an  electric  air  pump  is  commenced.  It  is  usually 
evident,  almost  at  once,  that  the  mucous  membrane  has  been  drawn 
against  the  orifice,  and  the  tube  is  then  drawn  very  slowly  outward,  a 
small  distance,  the  suction  being  continued  until  the  mucous  membrane 
of  the  diverticulum  is  seen  coming  upward  inside  of  the  glass  tube 
(see  Fig.  340).  Not  infrequently  the  mucous  membrane  reaches  a 
point  I y2  to  2  inches  above  the  bottom  of  the  tube.  The  glass  tube  is 
then  slowly  drawn  out,  bringing  the  diverticular  mucosa  with  it,  and . 
as  soon  as  the  end  of  the  tube  is  outside  of  the  diverticular  orifice,  the 
mucous  membrane  is  caught  with  a  toothed  clamp  (see  Fig,  341),  and 
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the  glass  tube  then  removed.  The  intravesical  delivery  of  the  divertic- 
ulum is  then  completed  by  traction,  the  operator  using  sharp-toothed 
clamps  applied  at  various  points  around  the  circumference,  and  then 
possibly  further  dilating  the  diverticular  orifice  in  case  the  sac  is  very 
large  and  difficulty  is  experienced  in  delivering  the  whole  diverticulum 
through  the  small  orifice  (see  Fig.  342).  As  soon  as  the  entire  divertic- 
ulum has  been  turned  inside  out  within  the  bladder,  a  circular  incision  is 
made  through  the  mucous  membrane  around  the  neck  of  the  divertic- 
ulum and  the  mucous  membrane  elevated  at  one  point  (insert  a,  Fig. 
342).  Then,  by  blunt  dissection,  it  is  a  simple  matter  to  peel  away  and 
remove  in  one  piece  the  entire  lining  membrane  of  the  diverticular  sac, 
the  excised  tissue  consisting  merely  of  mucosa  and  submucosa.  In 
separating  the  sac  and  peeling  it  out  (see  Figs.  343  and  344),  the 
operator  dissects  with  gauze  on  the  finger,  pushing  down  all  underlying 
structures,  thus  avoiding  haemorrhage  and  eliminating  the  danger  of 
injury  to  the  ureter.  If  the  ureter  comes  into  view,  it  is  pushed  back, 
only  the  thin  membrane  being  removed.  The  method  of  extravesical 
drainage  is  shown  in  Figs.  345  and  346.  A  cigarette  drain  is  carried 
down  extravesically  and  lateral  to  the  bladder  until  it  reaches  the  col- 
lapsed cavity  from  which  the  diverticulum  has  been  removed,  and  the 
orifice  of  the  diverticulum  in  the  bladder  is  then  closed  as  shown  in 
insert  a.  Fig.  345.  The  drawing  shows  a  curved  clamp  passing  into 
the  bladder  through  the  diverticular  orifice,  into  the  cavity  from  which 
the  diverticulum  has  been  removed,  and  out  again  laterally  and  extra- 
vesically, pulling  the  cigarette  drain  in  place.  The  bladder  incision  is 
then  closed  around  a  rubber  drainage  tube,  or  closed  tightly,  leaving  a 
retention  catheter  in  place.* 


CHAPTER  XI 

OPERATIONS  FOR  ECTOPIA  VESICAE 

A  LARGE  number  of  operations  have  been  suggested  and  practised  for 
ectopia  vesicae.    The  following  are  the  chief  types: — 

I.  The  formation  of  a  reservoir  in  the  body. 

A.  The  bladder. 

1.  Closure  of  the  defect  by  osteoplastic  operations. 

2.  Closure  of  the  defect  by  flaps. 

(a)  Autoplastic  methods. 

(i)  Of  skin, 
(ii)  Of  intestine. 

(b)  Heteroplastic  methods. 

B.  Rectum. 

1.  By  transplantation  of  ureters. 

2.  By  vesico-rectal  fistula. 

C.  Sigmoid  flexure. 

D.  Vagina. 

II.  No  reservoir  formed  in  the  body. 

1.  Implantation  of  ureters. 

(a)  In  urethra. 

(b)  In  skin. 

2.  Nephrostomy. 

Trendelenburg's  operation/  This  consists  in  opening  the  sacro- 
iliac synchondrosis,  which  allows  of  the  approximation  of  the  separated 
pubic  bones,  and  subsequent  closing  of  the  defect  in  the  bladder-wall. 

The  patient  is  placed  in  the  prone  position  and  a  longitudinal  incision 
made  over  one  sacro-iliac  synchondrosis.  The  posterior  ligaments  of 
the  synchondrosis  are  cut  through  and  lateral  pressure  applied  to  the 
iliac  bone.  This  ruptures  the  deeper  fibres  and  allows  the  pubic  bone  to 
swing  towards  the  middle  line.  A  similar  operation  is  performed  on  the 
opposite  side.  The  patient  is  placed  on  a  special  couch.  Round  the 
pelvis  is  passed  a  leather  girdle,  the  ends  of  which  cross  in  front,  and 
are  attached  to  cords  and  weights  acting  over  pulleys  on  each  side. 

The  pelvic  bones  are  fixed  in  the  new  position  for  some  weeks,  and 

^Centralbl.  /.  Chir.,  vol.  xlix,  December,  1885;  Annals  of  Surgery,  vol.  xlii, 
1906,  p.  281. 
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during  this  time  some  form  of  apparatus  must  be  applied  to  remove  the 
urine.  Three  or  four  months  after  the  first  operation  closure  of  the 
bladder  is  attempted.  The  mucous  membrane  is  dissected  up  at  iis 
junction  with  the  skin,  and  the  bladder-wall  raised  along  this  line  and 


Fig.  347.  Wood's  Operation  for 
Ectopia  Vesica.  first  stage.  a, 
Median  flap;  b,  c,  lateral  flaps. 


Fig.  348.  Wood's  Operation  for 
Ectopia  Vesicae.  Second  stage.  Me- 
dian flap,  a,  turned  down  over  the 
vesical  defect. 


the  edges  brought  together, 
sutured  in  the  middle  line. 


Over  this  the  recti  muscles  and  skin  are 

When  the  bladder  has  l3een  successfully 

closed,   an  attempt  may  k 

made     to     reconstruct    the 

urethra. 

Wood's  operation. 
This    operation    consists   in 
closure  of  the  vesical  defect 
by  means  of  skin  flaps,  and 
should  be  performed  about 
the  age  of  four  or  five  years. 
Several  operations  are  usu- 
ally   required,     and    they 
should  be  completed  before 
puberty,    when    hairs   grow 
upon  the  skin  flap  and  erections  of  the  penis  interfere  with  the  operation. 
If  puberty  be  already  passed,  some  means  should  be  adopted  to  re- 
move the  pubic  hairs. 

Three  flaps  are  used  in  the  operation,  one  from  the  abdominal  wall 
above  the  bladder,  which  is  turned  over  with  the  skin  surface  inwards, 
and  one  flap  from  each  side,  which  covers  the  first  flap. 

The  median  superior  flap  has  a  narrow  base  at  the  upper  margin  oi 
the  defect,  and  a  broad  expansion  at  its  upper  part  in  the  region  of  the 


Fig.  349.  Wood's  Operation  for  Ectopia 
Vesica.  Third  stage.  Lateral  flaps,  b,  c, 
turned  over  the  median  flap,  a. 


OPERATIONS  FOR  ECTOPIA  VESICA  671 

umbilicus  (see  Fig.  347).  The  length  and  breadth  must  be  rather  more 
than  sufficient  to  cover  in  the  gap  which  exposes  the  bladder  defect. 
From  the  centre  of  each  side  of  the  superior  flap  an  incision  commences 
which  outlines  the  lateral  flaps.  This  is  carried  outwards  and  sweeps 
round  an  oval  area  at  the  side  of  the  defect  in  the  bladder.  The  base 
of  each  lateral  flap  is  at  its  lower  end  and  carries  the  superficial  epigastric 
and  external  pudic  arteries.  The  inner  border  of  the  flap  passes  along 
the  margin  of  the  exposed  mucous  membrane  and  on  to  the  lateral  sur- 
face of  the  penis.  The  flaps  contain  skin  and  as  much  tissue  as  is  con- 
sidered safe  to  remove  without  weakening  the  abdominal  wall.  The 
median  flap  is  turned  down  and  stitched  over  the  gap,  so  that  the  skin 
surface  forms  the  anterior  wall  of  the  bladder  (see  Fig.  348).  The 
lateral  flaps  are  raised  and  twisted  inwards,  so  that  they  meet  in  the 
middle  line  and  cover  the  exposed  under  surface  of  the  median  flap  (see 
Fig.  349).  The  trefoil  surface  thus  laid  bare  is  either  covered  in  at 
once  by  skin  grafts  or  allowed  to  granulate  and  grafted  later. 

Implantation  of  the  ureters  in  the  rectum.  Fowler  ^  intro- 
duced a  method  of  implantation  of  the  ureters  in  the  rectum  in  which 
he  endeavoured  to  preserve  them  from  contact  with  the  faeces.  He 
cut  the  ureters  obliquely  and  formed  a  flap  valve  of  mucous  membrane 
from  the  anterior  wall  of  the  rectum.  To  the  under  surface  of  this  he 
attached  the  cut  end  of  the  ureters,  so  that  the  descending  faeces  would 
press  upon  the  valve  and  close  the  ureteric  orifices.  In  closing  the  rectal 
wound  the  ureters  were  made  to  lie  for  a  considerable  distance  between 
the  mucous  and  the  muscular  coats  of  the  bowel. 

A  boy  of  six  years  operated  on  in  this  manner  was  well  two  years 
later,  and  passed  urine  from  the  rectum  every  three  hours.  For  the 
details  of  this  and  the  succeeding  method  the  reader  is  referred  to  the 
original  articles. 

Gersuny  ^  made  an  artificial  anus  at  the  sigmoid  flexure,  and  closed 
the  upper  end  of  the  rectum.  He  then  transplanted  the  ureters  into  the 
rectum. 

Peters  introduced  catheters  into  the  ureters  and  dissected  them  from 
the  bladder,  leaving  a  collar  of  the  mucous  membrane  round  the  orifice 
of  each.  An  incision  was  made  in  the  perineum  and  the  anterior  wall 
of  the  rectum  exposed.  Two  small  openings  were  made  through  the 
rectal  wall,  and  the  catheters  and  ureters  drawn  through  into  the  rectal 
cavity.  Each  ureter  projected  about  3  centimetres  into  the  cavity.  They 
were  not  fixed,  and  adhesions  formed  in  three  days,  when  the  catheters 
were  removed. 

*  Amer,  Journ.  of  the  Medical  Sciences,  1898,  vol.  cxv,  p.  270. 

*  Wien,  klin.  Wochenschr.,  1898,  No.  43. 


672  OPERATIONS  UPON  THE  BLADDER 

Soubottine's  operation.^  An  incision  is  made  from  the  anus  to 
the  base  of  the  coccyx,  and  this  bone  is  excised.  The  posterior  wall 
of  the  rectum  is  then  slit  up  longitudinally,  cutting  through  the  anal 
sphincter.  An  incision  is  made  through  the  anterior  wall  of  the  rectum 
and  the  posterior  wall  of  the  bladder,  and  a  fistula  created  in  this  situa- 
tion by  suturing  the  edges  of  the  wound.  A  horseshoe  incision  with  the 
convexity  upwards  is  now  made  round  the  vesico-rectal  fistula,  and 
including  about  one-third  of  the  circumference  of  the  rectal  wall.  The 
limbs  of  the  horseshoe  pass  down  to  the  skin  at  the  anus.  The  portion 
of  the  rectal  wall  included  in  this  horseshoe  incision  is  now  formed  into 
a  reservoir  resembling  an  inverted  bottle  by  stitching  the  edges  carefully 
together.  Finally,  the  rectal  wall  is  united  over  this,  and  the  wound 
in  the  posterior  wall  of  the  rectum  closed  and  the  anal  sphincter  re- 
paired. A  receptacle  is  thus  formed  of  rectal  mucous  membrane  in 
which  the  urine  may  collect  without  contamination  by  the  contents  of 
the  rectum.  The  neck  of  the  receptacle  is  in  the  grasp  of  the  anal 
sphincter,  so  that  continence  is  assured. 

At  the  time  of  the  operation,  or  after  an  interval,  the  suprapubic  gap 
in  the  bladder  is  closed  by  a  skin-flap  operation  leaving  an  opening  at 
the  lower  part  of  the  bladder,  which  is  closed  later. 

In  one  patient  operated  in  this  manner,  Soubottine  obtained  complete 
continence,  and  the  urine  was  retained  for  four  hours. 

MaydVs  operation,^  In  this  operation  the  trigone  of  the  bladder, 
together  with  the  ureteric  openings,  is  transplanted  into  the  sigmoid 
flexure  of  the  colon. 

A  catheter  is  introduced  into  each  ureter.  The  abdominal  wall  is 
incised  at  the  junction  of  the  mucous  membrane  of  the  bladder  and  the 
skin  at  the  upper  margin  of  the  defect.  Two  fingers  of  the  left  hand  are 
introduced  into  the  peritoneal  cavity  to  act  as  a  guide.  The  incision  is 
carried  round  the  whole  circumference  of  the  bladder  to  the  edge  of  the 
urethral  gutter  (see  Fig.  350).  If  one  of  the  ureters  opens  near  the 
skin  a  portion  of  the  skin  must  be  removed  with  it. 

Having  separated  the  bladder  from  the  abdominal  w^all  the  urethra 
is  cut  across  immediately  above  the  orifices  of  the  ejaculatory  ducts. 
The  ureters  are  now  very  carefully  separated  in  the  lower  part  of  their 
pelvic  course,  taking  care  not  to  interfere  with  the  blood-vessels  which 
supply  them.  The  bladder-w^all  is  then  cut  away,  leaving  an  oval  area  on 
which  the  ureters  open.  The  peritoneum  is  cut  more  widely  than  the 
mucous  membrane,  so  that  a  border  of  peritoneum  overlaps  the  mus- 
cular tissue.  The  abdominal  wound  is  now  extended  upwards  in  the 
middle  line,  and  the  sigmoid  flexure  of  the  colon  brought  out  A 
^  Wratsch,  1901.  ^Wien,  med.   Wochenschr,,   1896,   vol.  xlvii. 
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knuckle  of  this  is  isolated  with  bowel  clamps.  This  loop  is  incised  longi- 
tudinally along  its  free  border,  and  the  wound  held  open  with  forceps. 
The  flap  of  bladder-wall  with  the  ureteral  orifices  is  fitted  into  the  open- 
ing in  the  intestine  by  twisting  it  round  (see  Fig.  351).  The  mucous 
membrane,  muscle,  and  peritoneum  are  now  united  to  those  of  the 
bowel  by  successive  rows  of  catgut  sutures. 


Fig.  350.  Maydl's  Operation  for 
Ectopia  Vesicae.  First  stage.  Isola- 
tion of  the  bladder.  The  oval  portion 
of  bladder-wall  within  the  dotted  line 
is  preserved,  the  remaining  portion  is 
cut  away. 


^^^ss^^f^TWg 


Fig.  351.  Maydl's  Operation  for 
Ectopia  Vesicae.  Second  stage.  Im- 
plantation of  the  bladder  base  with  the 
ureteral  orifices  in  the  sigmoid  flexure. 


Sonnenburg's  operation.  Sonnenburg  ^  implanted  the  ureters  in  the 
urethra  after  excision  of  the  bladder  in  several  cases  of  ectopia.  An 
incision  is  made  at  the  junction  of  the  skin  and  mucous  membrane, 
and  the  bladder  dissected  up  without  opening  the  peritoneum.  The 
ureters  are  cut  across  and  the  bladder  removed.  The  ureters  are  brought 
up  to  the  surface  and  stitched  to  the  edge  of  the  urethral  gutter.  The 
abdominal  wound  is  now  closed.  Where  the  ureteral  orifices  are  not 
widely  separated,  and  the  mucous  membrane  is  in  good  condition, 
Sonnenburg  leaves  the  trigone  and  extirpates  the  remaining  portion  of 
the  bladder. 

Difficulties,  dangers,  and  results  of  these  operations.  Trendelen- 
burg's operation  is  designed  to  allow  the  edges  of  the  deficient  abdom- 

1  Verhandl.  d.  deutsch.  Gesellsch,  f.  Chir.,  1895;  R^f-  Centralbl.  f.  Chir.,  1895, 
p.  117. 
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inal  wall  to  come  together  so  that  a  bladder  might  be  formed  of  vesical 
mucous  membrane  alone. 

The  objection  to  these  operations  is  that,  even  where  they  are  suc- 
cessful, there  is  no  sphincter  to  the  new  bladder.  The  patient  is  there- 
fore incontinent,  and  apparatus  must  be  worn. 

In  twenty-five  cases  collected  by  Katz,  three  were  stated  to  have  the 
power  of  retention  of  urine.    The  mortality  of  the  operation  was  22i. 

Implantation  of  the  ureters  into  the  bowel  may  be  immediately  fol- 
lowed by  general  peritonitis  from  giving  way  of  the  line  of  union.  To 
obviate  this,  Maydl  recommends  that  the  intestine  should  be  fixed  in  the 
wound.  Peterson  found  an  operative  mortality  of  325^  in  twenty- 
eight  cases  of  uretero-intestinal  implantation. 

When  the  union  is  successful  there  is  a  serious  danger  of  ascending 
pyelonephritis.  The  ingenious  methods  of  Frank  and  Soubottine  are 
designed  to  prevent  this.  The  method  which  has  proved  must  successful 
in  avoiding  the  occurrence  of  ascending  pyelonephritis  is  that  of  Maydl, 
where  the  trigone  is  transplanted  with  the  ureters,  so  that  the  natural 
openings  are  preserved.  If  larger  portions  of  the  bladder  be  trans- 
planted into  the  bowel,  the  risk  of  sloughing  from  want  of  blood-supply 
is  increased. 

Stenosis  of  the  new  opening  when  the  ureters  only  are  implanted,  and 
kinking  of  the  ducts  in  any  of  the  operations,  are  further  dangers. 

The  following  statistics  show  the  immediate  mortality  of  Maydrs 
operation : 


Collector. 


Peterson  ^ 

Bransford   Lewis  ^      .| 

Katz'^ 

Orloff* 

Hartley  5    .... 
Watson  ®     .     .     .     . 

Mazel  ^ 

Josserand  ^     .     .     . 


Number  of\Numher  of 

Mortalitv 

cases. 

deaths. 

per  cent. 

36 

5 

13.8 

22 

3 

13.6 

57 

15 

26.7 

56 

II 

19.8 

46 

7 

15.0 

42 

9 

214 

14 

2 

14.3 

18 

I 

5.5 

^  Medical  News^  August  11,  1900, 

^Annals  of  Surgery,  June,  1900. 

^  Quoted  by  Albarran,  loc.  cit. 

*  Annates  dcs  maladies  des  organes  genito-urinaires,  1902,  No.  1 1. 

5  Medical  Nezus,  August  29,  1905. 

^Annals  of  Surgery,  December,  1905. 

^  Beitr.  s.  klin.  Cliir.,  p.  423. 

«  Gac.  hehdom.  de  Med.  et  de  Chir.,  1898. 
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In  nineteen  cases  of  uretero-intestinal  anastomosis  that  recovered, 
Peterson  found  that  nine  succumbed  later  to  some  renal  affection. 
One  patient  with  a  single  ureter  implanted  in  the  bowel  was  alive  and 
well  eight  years  after  the  operation. 

Of  the  thirty-one  patients  that  survived  Maydl's  operation,  two 
patients  died  of  pyelitis  four  and  fifteen  months  respectively  after  the 
operation.  Of  the  other  cases,  the  control  of  the  anal  sphincter  was 
reported  as  very  good  in  all  except  one  case.  Six  fistulas  following  the 
operation  were  noted  as  having  subsequently  closed. 


CHAPTER  XII 

OPERATIONS  FOR  THE  REPAIR  OF  VESICO-VAGIXAL 

FISTULA 

To  promote  success  in  an  operation  for  vesico-vaginal  fistula  the 
following  points  must  receive  attention: — 

r.  The  urine  must,  if  possible,  be  rendered  aseptic.  Urinar)-  anti- 
septics should  be  freely  administered. 

2.  Calculi  must  be  searched  for  and  removed  from  the  bladder  and 
cystitis  reduced  by  washing  with  non-irritating  antiseptic  solutions. 

3.  Inflammation  of  the  vagina  and  vulva  must  be  treated  with  sooth- 
ing douches  and  lotions. 

4.  Free  drainage  of  the  urine  should  be  established  for  at  least 
a  week  before  the  operation  and  provided  for  after  the  operation. 

5.  At  the  operation  free  access  to  the  fistula  must  be  obtained.  The 
vagina  is  frequently  scarred  and  narrowed  in  these  cases,  and  a  pre- 
liminary plastic  operation  may  sometimes  be  required  in  order  to  give 
access  to  the  fistula.  Dilatation  by  large  bougies  has  been  recom- 
mended. 

6.  The  ureters  must  be  properly  safeguarded  by  the  passage  ot  a 
catheter  or  bougie  along  each  duct  before  beginning  the  operation. 

There  are  three  methods  of  approach  when  a  vesico-vaginal  fistula 
is  to  be  repaired:  (i)  Vaginal;  (2)  Vesical;  (3)  Intraperitoneal. 

Examples  of  the  first  method  only  will  be  described;  the  other 
methods  have  only  been  used  in  exceptional  cases,  and  the  reader  is 
referred  to  the  special  works  dealing  with  the  subject  for  the  details 
of  the  operations. 
!  ^  Closure  by  paring  the  edges  and  suture.  For  this  operation 
the  vaginal  wall  must  be  supple  and  the  edges  of  the  fistula  easily  ap- 
proximated. Small  fistulas  low  down  in  the  bladder  and  larger  fistuLx 
high  up  in  the  vagina  where  the  tissues  are  lax  are  most  suitable. 

The  patient  is  placed  in  the  dorsal  position  with  the  knees  and  thighs 
fully  flexed  and  the  pelvis  raised  on  a  sand-pillow  or  an  Albarran's 
perineal  elevator. 

A  large  vaginal  retractor  is  placed  in  the  posterior  wall  of  the 
vagina  and  smaller  retractors  on  each  side. 
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The  edge  of  the  fistula  is  grasped  with  toothed  forceps  and  pared 
with  a  fine-bladed  knife  or  curved  sharp-pointed  scissors  with  long 
handles.  If  there  is  a  fibrous  ring  this  must  be  completely  removed; 
but  before  cutting  away  any  considerable  ring  of  tissue  the  surgeon 
should  make  certain  that  no  tension  will  be  caused  when  the  edges  of  the 
wound  come  to  be  approximated.  Oozing  is  stopped  by  pressure  with  a 
small  swab  or  by  irrigation  with  hot  lotion.  Stitches  of  silkworm-gut 
or  strong  catgut  are  now  introduced  through  the  whole  thickness  of  the 
vaginal  and  vesical  walls  without  penetrating  the  vesical  mucosa  (see 
Fig.  352).    These  should  be  inserted  in  the  direction  in  which  the  edges 


Fig.  352.     Operation  for  Vesico-  Fig.  353.     Albarran's  Operation 

VAGINAL  Fistula  by  paring  the  for  Vesico-vaginal  Fistula.  The 
Edges  and  Suture.  dotted  line  traces  the  incision. 

of  the  wound  will  most  easily  come  together.  Finally  a  vaginal  douche 
is  given  and  a  plug  of  aseptic  gauze  placed  in  the  vagina. 

A  Pezzer's  self -retaining  catheter  is  now  placed  in  the  urethra  and 
retained  for  seven  days.  After  that  a  catheter  is  passed  at  regular 
intervals  for  two  or  three  days. 

Albarran's  operation.  The  following  operation,  described  by 
Albarran,*  is  on  the  lines  first  practised  by  Mackenrodt :  * 

An  incision  is  made  around  the  edge  of  the  fistula  and  this  is  pro- 
longed on  each  side  (see  Fig.  353).  By  dissection  the  vesical  and 
vaginal  walls  are  separated  for  about  i  to  3  centimetres.  The  two  flaps 
thus  formed  are  seized  with  forceps  and  their  proper  motility  assured, 
if  necessary  extending  the  incisions  to  bring  them  into  apposition.  The 
edge  of  the  vesical  portion  of  the  fistula  is  now  pared.     The  opening 

^  Loc.  cit. 

2  Centralbl.  /.  Gyn.,  No.  8,  1894. 
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in  the  bladder  is  closed  by  a  purse-string  suture  or  by  a  row  of  Lembert's 
sutures.  Over  this  the  vaginal  flaps  are  closed  by  a  series  of  interrupted 
catgut  sutures.  The  vagina  is  then  washed,  and  in  order  to  make  cer- 
tain that  the  wound  is  firmly  closed  the  bladder  is  distended  with  weak 
antiseptic  lotion.  If  necessary  supplementary  sutures  are  introduced. 
A  self -retaining  catheter  is  introduced  into  the  bladder  and  the  outer 
end  prolonged  into  a  urinal.  Albarran  prefers,  when  possible,  to  cathe- 
terize  the  patient  every  two  hours  and  later  increases  the  interval.  This 
surgeon  does  not  place  a  tampon  in  the  vagina  after  the  operation,  but 
merely  applies  a  dressing  to  the  vulva.     The  bladder  is  washed  three 


i'lG.  354.  Br  AQUEH  aye's  OPERA- 
TION FOR  Vesico-vaginal  Fistula. 
Invagination  of  the  fistulous  tube. 
(Albarran.) 


l^iG.  355.  Albarran 's  Operation 
FOR  V^esico-vaginal  Fistula.  Suture 
of  bladder  and  vagina. 


or  four  times  a  day  with  a  syringe  filled  with  weak  antiseptic  solution 
(oxycyanide  of  mercury  i  in  4,000).  In  doing  this  the  bladder  should 
not  be  distended,  only  a  small  quantity  of  fluid  being  introduced  at  one 
time.    The  bowels  are  kept  confined  for  four  days. 

The  operation  may  be  modified  in  the  following  points :  An  elliptical 
incision  is  made  around  the  fistula  and  continued  out  on  each  side  and 
a  tube  of  mucous  membrane  dissected  as  far  as  the  bladder  mucosa.  This 
tul^e  is  closed  by  Lembert's  sutures  and  then  invaginated  (Braquehaye), 
or  it  may  be  invaginated  and  a  row  of  Lembert's  sutures  introduced 
into  the  muscular  tissues  of  the  bladder  and  vagina  over  it  (Albarran). 
The  vaginal  wall  is  then  closed. 

Author's  operation.  The  following  method  has  been  practised 
by  the  writer  where  there  is  severe  cystitis  with  a  fistula  rather  larger 
than  will  admit  a  cedar-wood  pencil,  bound  down  by  scar  tissue  at  the 
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upper  part  of  the  vagina.  Adequate  drainage  of  the  bladder  and  some 
means  of  traction  upon  the  tissues  around  the  fistula  and  free  dissection 
of  scar  tissue  are  essential  points. 

Preparation.  A  week  or  ten  days  before  the  plastic  operation  the 
bladder  is  opened  above  the  pubes.  If  calculi  are  present  these  are 
removed  and  the  bladder  is  washed  with  a  copious  stream  of  antiseptic 
solution  (biniodide  of  mercury  i  in  10,000,  or  oxycyanide  of  mercury 
I  in  5,000).  A  large  drainage  tube,  about  }i  inch  in  diameter  and  with 
one  or  two  eyes  near  the  vesical  end,  is  introduced,  and  the  bladder 
washing  repeated  daily,  or  twice  a  day  if  necessary. 

During  the  week  preceding  the  plastic  operation,  the  vagina  is  washed 
daily  with  solutions  similar  to  those  used  for  the  bladder,  and  a  fre- 
quently changed  tampon  smeared  with  boracic  ointment  introduced  into 
the  vagina  to  prevent  the  constant  soaking  with  urine.  The  operation 
is  immediately  preceded  by  a  thorough  cleansing  of  the  vagina  and 
bladder. 

Operation.  The  patient  is  placed  in  the  dorsal  position  with  the 
thighs  and  knees  fully  flexed  and  the  pelvis  raised  by  means  of  a  sand- 
pillow.  A  catheter  is  introduced  into  each  ureter  either  through  a 
speculum  in  the  suprapubic  wound  or  through  the  urethra  by  means 
of  a  Kelly's  tube.  A  prostatic  retractor — I  prefer  that  of  Young — is 
now  introduced  from  the  vagina  through  the  fistula  into  the  bladder. 
Traction  is  made  by  pulling  upon  this  tractor,  which  is  held  in  the  left 
hand  of  the  surgeon. 

With  a  fine  sharp-pointed  long-handled  knife  an  incision  is  made 
through  the  vaginal  mucous  membrane  about  ^  inch  from  the  margin, 
and  this  is  deepened  around  the  shank  of  the  retractor  (see  Fig.  356). 
On  each  side  of  the  fistula  an  incision  is  carried  outwards  transversely" 
for  an  inch  or  more,  and  at  the  end  of  each  incision  a  longitudinal  in- 
cision is  made  lyi  inches  in  length,  the  middle  of  which  meets  the  end 
of  the  transverse  one.  The  retractor  is  handed  to  an  assistant  and  the 
edge  of  the  flaps  thus  marked  out  is  picked  up  in  long-toothed  forceps, 
and  the  flap  dissected  by  means  of  a  long-handled  angled  knife  assisted 
by  sharp-pointed  curved  scissors  (see  Fig.  357).  The  whole  thickness 
of  the  vaginal  wall  is  raised  in  each  flap.  The  ureters  are  defined  by 
touch  and  are  carefully  avoided.  The  incision  round  the  fistula  is  deep- 
ened to  the  bladder  mucous  membrane  and  a  small  ring  of  tissue  which 
formed  the  wall  of  the  fistula  is  thus  isolated  around  the  shank  of  the 
retractor.  With  a  fully  curved  Hagedorn's  needle  of  small  size  held  in 
a  long  holder  a  Lembert's  suture  of  catgut  is  placed  in  the  muscular 
wall  of  the  bladder  immediately  in  front  of,  and  another  behind,  the 
fistula  (see  Fig.  358).    The  blades  of  the  retractor  are  now  closed  and 
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Fig.  356.  Author's  Operation  for 
Vesico-vaginal  Fistula.  First  stage. 
The  dotted  lines  trace  the  incision  in 
vaginal  wall.  The  retractor  has  been 
introduced  through  the  fistula  and 
drags  down  and  steadies  the  sur- 
rounding tissues. 


Fig.  357.  Author's  Operation  fob 
Vesico-vaginal  Fistula.  Second 
stage.  The  fistulous  track  has  been 
dissected  up  and  the  anterior  flap 
raised.  The  posterior  flap  is  being  dis- 
sected up.  The  position  of  the  ureters 
is  shown  at  the  anterior  corners  of  the 
denuded  area. 


Fig.  358.  Author's  Operation  for 
Vesico-vaginal  Fistula.  Third  stage. 
The  fistulous  track  has  been  dissected 
free  around  the  shank  of  the  retractor 
and  the  flaps  raised.  Lembert's  su- 
tures are  being  introduced  in  front  of 
and  behind  the  fistula. 
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the  instrument  withdrawn,  carrying  with  it  the  ring  of  tissue  which 
formed  the  wall  of  the  fistula. 

Aided  by  traction  upon  the  sutures  a  closely  set  row  of  interrupted 
catgut  sutures  is  introduced  from  before  backwards  after  the  Lembert 
method  in  the  muscle  of  the  bladder-wall  (see  Fig.  359).  The  upper 
and  lower  vaginal  flaps  are  now  united  by  interrupted  catgut  sutures  (see 
Fig.  360).    The  vagina  is  washed  out  and  a  soft  roll  of  aseptic  gauze 


Fig.  359.  Author's  Operation  for 
Vesico-vaginal  Fistula.  Fourth 
stage.  Closure  of  the  fistula  by  Lem- 
bert's  sutures. 


Fig.  360.  Author's  Operation  for 
Vesico-vaginal  Fistula.  Fifth  stage. 
The  vaginal  wound  closed. 


placed  in  the  vagina  so  as  to  keep  the  vaginal  and  vesical  walls  in  con- 
tact at  the  site  of  the  operation.  The  vaginal  retractors  are  removed  and 
the  legs  extended.  The  bladder  is  washed  out  through  the  suprapubic 
wound  and  the  large  rubber  drainage  tube  reintroduced. 

After-treatment.  A  White's  suction  apparatus  is  fitted  (see  p. 
633)  and  the  bladder  kept  dry.  The  bladder  and  vagina  are  flushed  out 
daily  in  the  same  way  as  before  the  operation.  The  tube  and  suction 
apparatus  are  removed  at  the  end  of  five  days  and  the  suprapubic  wound 
allowed  to  heal. 
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OPERATIONS  FOR  VESICAL  CALCULUS 
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P.  J.  FREYER,  M.D.,  M.Ch.    ( R.U.I. ),  Lieutenant-Colonel  A.M.S. 

Surgeon  to  St.  Peter's  Hospital  for  Stone  and  other  Urinary 

Diseases 


CHAPTER  XIII 
LITHOLAPAXY 

CHOICE  OF  OPERATION 

LiTHOLAPAXY  is  the  operation  of  choice  in  patients  of  all  ages  and 
both  sexes.  So  far  as  mortality  goes,  there  is  little  to  choose  between 
lateral  lithotomy  and  litholapaxy  in  males  below  the  age  of  puberty; 
but  the  period  of  convalescence  after  the  latter  may  be  reckoned  in  days, 
instead  of  weeks  in  the  former.  Even  in  the  most  experienced  hands 
there  will  remain  a  certain  proportion  of  cases  in  which  litholapaxy 
will  be  inapplicable  and  in  which  a  cutting  operation  must  be  had  re- 
course to.    These  may  be  summarized  thus: — 

1.  Huge  calculi,  vis,  of  about  2  ounces  in  weight  and  upwards,  are 
best  treated  by  suprapubic  lithotomy,  though  soft  phosphatic  stones  of 
much  larger  dimensions  can  be  successfully  dealt  with  by.  litholapaxy, 

2.  Suprapubic  lithotomy  is  almost  invariably  indicated  for  encysted 
calculus. 

3.  A  calculus  partially  impacted  in  the  prostatic  urethra  and  which 
cannot  be  displaced  into  the  bladder,  to  be  crushed  there,  is  best  treated 
by  median  lithotomy. 

4.  Where,  though  the  stone  is  not  very  large,  the  bladder  is  rigid, 
contracted,  and  irritable,  resenting  the  presence  of  the  fluid  that  is  neces- 
sary for  the  safe  performance  of  litholapaxy,  lateral  or  median  lithotomy 
should  be  employed  according  to  the  estimated  size  of  the  stone. 

5.  When  tumour  of  the  bladder  coexists  with  stone,  suprapubic 
lithotomy  is  indicated,  so  that  the  tumour  can  also  be  removed  at  the 
same  time. 

6.  When  tight  fibrous  stricture  of  the  urethra  coexists,  median 
lithotomy  is  indicated,  the  stricture  being  cut  at  the  same  time,  unless 
the  stone  is  so  large  as  to  necessitate  suprapubic  lithotomy. 

7.  When  enlargement  of  the  prostate  coexists  with  stone,  the  pros- 
tate and  stone  should  be  removed  by  the  suprapubic  route. 

In  these  remarks  regarding  the  choice  of  operation  I  have  assumed 
that  the  surgeon  is  one  with  considerable  experience  in  this  branch  of 
surgery.  A  very  pertinent  and  practical  question,  however,  is  this — 
Assuming  the  stone  be  an  uncomplicated  one  of  moderate  size,  what 
is  the  operation  that  is  likely  to  give  the  most  favourable  results  in  the 
hands  of  the  general  surgeon  who  only  occasionally  encounters  a  case  of 
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vesical  calculus?  Unhesitatingly  I  say  a  cutting  operation  of  some 
kind.  The  fashion  in  England  has  in  later  years  turned  in  favour  of 
the  suprapubic  r.oute :  in  India  lateral  lithotomy  still  holds  the  field.  I 
am  not  aware  that  any  hospital  statistics  have  in  recent  years  been  pub- 
lished in  England  to  guide  us  in  our  choice  between  those  two  opera- 
tions. But  if  any  conclusions  may  be  drawn  from  general  inquiries  that 
I  have  made,  I  have  a  strong  suspicion  that  statistics  collected  from  a 
large  number  of  London  and  provincial  hospitals  would  be  in  favour 
of  lateral  lithotomy. 

INSTRUMENTS 

The  crushing  of  the  stone  is  accomplished  by  means  of  lithotritcs, 
similar  to  those  employed  for  the  old  operation  of  lithotritv,  except 
that,  owing  to  the  increased  scope  of  the  new  operation  in  dealing  with 
hard  and  large  calculi,  some  of  the  lithotrites  employed  for  adults  are 
constructed  much  larger  and  stronger  than  those  formerly  in  use.  On 
the  other  hand,  owing  to  the  more  recent  extension  of  the  modem  opera- 
tion to  male  children  of  the  most  tender  ages,  extremely  small  and  slen- 
der lithotrites  are  now  employed.  In  Fig.  361  is  illustrated  a  lithotrite 
constructed  on  the  well-known  model  of  Weiss  and  Thompson.  It 
possesses  the  cylindrical  handle  introduced  by  Sir  Henry  Thomp- 
son, w^hich  (in  the  words  of  the  inventor)  'enables  you.  in  the 
search  for  a  small  stone  or  fragments,  to  execute  rapid  and  deli- 
cate movements  which  would  be  impossible  in  an  instrument  with- 
out the  cylindrical  handle.'  It  also  possesses  the  new  mode  of  chang- 
ing sliding  into  screwing  action,  and  znce  versa,  introduced  by  Weiss. 
When  the  small  button  in  front  of  the  cylinder  is  pushed  back  into  the 
position  indicated  in  the  illustration,  the  instrument  is  *  locked/  and 
then  the  male  blade  moves  within  the  female  blade  by  a  screwing  action 
only;  but  w^hen  the  button  is  pushed  forwards  in  the  direction  of  the 
blades,  the  instrument  is  '  unlocked,'  and  the  screwing  is  converted  into  a 
sliding  action.  The  male  blade,  which  is  deeply  serrated  or  toothed, 
passes  through  the  female  blade,  driving  the  debris  through  the  opening 
in  the  latter,  or  tossing  it  away  on  either  side,  so  that  no  blocking  of  the 
blades  by  fragments  can  occur. 

In  Bigelow's  lithotrite  (see  Fig.  362)  the  cylindrical  handle  of 
Thompson's  instrument  is  retained  for  the  left  hand ;  but  instead  of  the 
w-heel  for  the  right  hand  a  ball  is  substituted.  This  is  an  undoubted 
improvement,  affording  a  much  firmer  grip,  a  point  of  great  importance 
when  dealing  with  a  large  and  hard  calculus.  But  the  special  feature  of 
Bigelow's  lithotrite  is  the  introduction  of  a  new  mode  of  locking  the 
instrument.    This  is  effected  simply  by  a  quarter  rotation  of  the  right 
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wrist,  whilst  the  hands  are  in  position,  without  any  displace- 
ment of  the  fingers;  whilst  a  quarter  rotation  of  the  wrist  in 
the  opposite  direction  unlocks  the  instrument.  In  the  lith- 
otrites  of  Weiss  and  Thompson,  the  thumb  of  either  hand 
has  to  be  disengaged  to  move  the  button,  a  performance 
which  tends  to  render  the  lithotrite  in  the  bladder  unsteady 
at  the  critical  moment  of  catching  the  stone.  By  the 
ingenious  device  of  Bigelow  this 
objection  is  obviated — a  decided 
improvement. 

I  cannot  say,  however,  that  I 
like  the  blades  of  this  instrument 
nearly  as  well  as  those  of  the 
fenestrated  lithotrites  by  Weiss 
and  Thompson  already  described. 
*  The  blades  of  this  lithotrite  con- 
sist of  a  shoe,  or  female  blade, 
the  sides  of  which  are  so  low  that 
a  fragment  falls  upon  it;  while 
the  male  blade,  or  stamp,  offers  a 
series  of  alternate  triangular 
notches,  by  whose  inclined  planes 
the  detritus  escapes  laterally  after 
being  crushed  against  the  floor 
and  rim  of  the  shoe.  At  the  heel 
of  the  shoe,  where  most  of  the 
stone  is  usually  comminuted  and 
where  the  impact  is  therefore 
greatest,  the  floor  is  high  and  dis- 
charges itself  laterally,  while  its 
customary  slot  is  made  to  work 
effectually  '  ( Bigelow ) .  The 
blades  are  essentially  non-fenes- 
trated  and  liable  to  get  clogged 
with  debris,  as  I  have  frequently 
found  in  practice,  and  therefore 
objectional3le. 

In  1886  I  had  constructed  for 
me  by  Weiss  a  lithotrite  (see  Fig. 
363),  in  which  the  handle  and 
locking    action    of    Bigelow    are 


Fig.  361.  Fig.  362. 

Lithotrite  (Weiss  Bigelow's 

and  Thompson  Lithotrite. 
pattern.) 


combined  with  the  fenestrated  blades  of  Weiss  and  Thompson.     Thi. 
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female  blade  is  completely  fenestrated,  the  male  blade  passing  right 
through,  so  that  when  closed  their  under  surfaces  are  flush  with  each 
other,  and  thus  all  fear  of  impaction  of  fragments  is  avoided.  The 
upper  edges  of  the  female  blade  are  smooth,  and  bevelled  on  their  inner 
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Fig.  363.  Fig.  364. 

Freyer's  Lithotrite.     Canul^  and  Stylet. 


Fig.  365. 
BiGELOw's  Original  Aspirator. 


aspect,  so  that  there  is  much  less  chance,  in  unpractised  hands,  of  the 
mucous  membrane  of  the  bladder  getting  nipped  between  the  blades  than 
in  those  lithotrites  in  which  the  upper  edges  of  the  female  blade  are 
toothed.  Over  twenty  years'  acquaintance  with  this  lithotrite  enables  me 
to  say  that  it  is  practically  perfect  in  its  working,  and  it  is  the  model  on 
which  my  lithotrites  have  since  been  constructed. 

The  second  object  aimed  at  in  the  operation,  the  removal  of  the 
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debris  from  the  bladder,  is  accomplished  by  means  of  large  cylindrical 
tubes,  or  evacuating  catheters,  introduced  through  the  urethra,  and  an 
aspirator,  or  suction  apparatus,  attached  thereto. 

The  Canute  employed  vary  in  size  according  to  the  capacity  of  the 
urethra,  Nos.  6  to  11,  English  scale,  being  used  for  male  children,  and 
Nos.  12  to  18  for  adults  and  females  of  all  ages.  In  my  own  practice 
I  have  not  found  it  necessary  to  use  a  larger  canula  than  No.  18,  and 
through  a  tube  of  this  calibre  I  have  removed  the  debris  of  a  calculus 
weighing  6^  ounces.    I  have,  however,  met  with  cases  in  which  a  No.  19 

or  20  canula  might  have  been  passed 
with  facility.  Canulae  (see  Fig.  364) 
are  made  of  thin  silver,  and  vary  in 
shape,  some  being  straight,  and  some 
slightly  curved  at  the  extremity.     The 


Fig.  366.     BiGELow's  Improved 
Aspirator. 


Fig.  367.     Frever's 
Aspirator. 


latter  I  prefer  as  I  find  them  more  easy  to  introduce.  The  orifice,  or 
eye,  should  be  large  enough  to  admit  any  fragment  that  will  pass 
through  the  tube.  The  canulse  should  be  armed  with  stylets  (see  Fig. 
364)  for  reasons  that  will  appear  later  on. 

The  original  aspirator  of  Bigelow  is  represented  in  Fig.  365.  It  con- 
sisted of  an  elastic  bulb  or  central  portion,  to  the  lower  extremity  of 
which  was  attached  a  removable  cylindrical  glass  receiver;  whilst  from 
its  upper  part  passed  an  india-rubber  tube,  the  end  of  which  fitted  on  to 
the  evacuating  catheter  previously  introduced  into  the  bladder.  By 
alternate  expansion  and  compression  of  the  bulb,  the  water  was  pumped 
into,  and  withdrawn  from,  the  bladder,  and  the  debris  which  was  car- 
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ried  back  into  the  aspirator  fell  down  into  the  glass  receiver,  and  was 
there  retained. 

This  aspirator  was  gradually  modified  and  improved  by  Bigelow 
himself  and  others.  The  modification  of  Bigelow's  aspirator  represented 
in  Fig.  366,  with  which  I  worked  for  several  years,  I  found  very  efficient. 
In  1895  I  had  this  ktter  aspirator  simplified  still  further  (see  Fig.  367) 
by  dispensing  with  the  tap  above  the  rubber  bulb,  which  was  not  really 
necessary,  as  the  apparatus  can  be  easily  filled  through  the  front  tap,  to 
which  the  canula  fits.  This  may  be  effected  still  more  rapidly  by  re- 
moving the  glass  receiver  from  the  bulb,  immersing  both  in  a  basin  full 
of  fluid,  and  then  attaching  the  glass  receiver  to  the  bulb  whilst  the  whole 
apparatus  is  immersed  in  the  fluid.  In  this  way  all  air  is  excluded.  I 
have  employed  this  aspirator  exclusively  for  many  years.  It  is  very 
light  and  handy  and  thoroughly  efficient  in  all  respects. 

IN  ADULT  MALES 

Operation.  It  will  be  well  to  submit  the  patient  to  preliminary 
treatment  for  a  few  days  previous  to  undertaking  the  operation.  The 
patient  should  be  put  to  bed  and  placed  on  a  light  nourishing  diet.  The 
bowels  should  be  regulated,  a  purgative  being  given  should  constipation 
exist,  and  mild  astringents  should  the  patient  suffer  from  diarrhc^a, 
which  is  often  the  case. 

For  the  operation  I  find  a  low,  narrow  operating  table  the  most 
convenient.  The  patient  is  placed  on  this,  close  to  the  right  edge,  with 
his  head  resting  on  a  pillow.  The  buttocks  are  raised  by  means  of  a 
low  cushion  placed  beneath  them.  This  is  an  important  point,  as  the 
stone  thus  gravitates  to  the  base  of  the  bladder,  away  from  the  neck,  and 
renders  the  latter  part,  which  is  the  most  sensitive,  less  likely  to  l)e 
injured  in  the  various  manipulations.  The  legs  and  thighs  are  flexed 
and  slightly  abducted. 

It  is  very  essential  that  the  patient  should  be  protected  by  warm 
clothing  during  the  operation  to  prevent  chill.  For  this  purpose  a  pair 
of  large  woollen  stockings  should  be  slipped  on,  reaching  up  the  thighs 
close  to  the  groins. 

Close  to  the  operator's  right  hand  should  be  placed  a  small  table, 
with  a  tray  or  basin  containing  warm  carbolic  lotion,  in  w-hich  the 
lithotrites  and  evacuating  catheters  should  be  placed  ready  for  use; 
w^hile  the  aspirator,  previously  filled  with  warm  boric  lotion,  should  be 
entrusted  to  an  assistant  conversant  with  its  working.  It  is  well,  when 
possible,  to  have  two  or  three  aspirators  ready  at  hand,  to  be  used 
alternately.    The  operation  is  thus  facilitated,  as  while  the  surgeon  is 
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using  one,  a  second  can  be  emptied  of  debris  and  refilled  with  water  by 
the  assistant. 

Before  undertaking  the  operation  of  litholapaxy  the  surgeon  must 
learn  to  pass  all  instruments — lithotrites,  sounds,  and  catheters — on  the 
right  side.  This  requires  only  a  little  practice  to  do  it  with  ease,  and 
much  time  is  saved  thereby.  Besides  the  loss  of  time  involved,  it  is 
extremely  awkward  to  see  a  surgeon  passing  the  instruments  on  the 
patient's  left  side,  and  then  going  round  to  the  right  side  to  use  them. 

The  patient  now  being,  as  a  rule,  anaesthetized,  the  surgeon,  standing 
on  his  right  side,  should  first  pass  a  large  conical  steel  sound  into  the 
bladder.  A  series  of  highly-polished  sounds  of  this  kind  (see  Fig.  368), 
from  No.  6  to  18,  should  be  at  hand.  They  should 
be  made  slightly  tapering  to  the  point,  so  that  the 
diameter  there  is  two  sizes  smaller  than  higher  up  at 
the  bend.  Solid  heavy  sounds  of  this  kind  are  easily 
passed,  and  are  handy  for  ascertaining  the  capacity 
of  the  urethra,  and  for  facilitating  the  passage  of  other 
instruments.  It  will  frequently  be  found  that,  when 
neither  a  catheter  nor  a  lithotrite  will  pass  into  the 
bladder,  a  heavy  sound  of  this  shape  will  do  so;  and 
on  its  withdrawal  the  lithotrite  or  canula  may  be 
slipped  in.  The  meatus  is.  as  a  rule,  the  narrowest 
part  of  the  urethra,  and  it  will  occasionally  be  found 
necessary,  in  order  to  pass  the  large  instruments  em- 
ployed in  litholapaxy,  to  enlarge  it  slightly.  Should, 
therefore,  a  large  sound  not  pass,  this  must  be  done  at 
once.  For  this  purpose  a  director  is  introduced  into 
the  urethra,  and  the  floor  of  the  meatus  is  incised  by 
means  of  a  long  slender  scalpel. 

The  question  now  arises  as  to  the  quantity  of  water 
the  bladder  should  contain  during  the  crushing  of  the 
stone.  As  a  rule,  a  very  small  quantity,  from  2  to  4 
ounces,  wnll  be  sufficient  to  protect  the  walls  of  the 
bladder,  and  at  the  same  time  permit  of  the  necessary 
movements  of  the  lithotrite.  A  large  quantity  of 
water  is  objectionable,  involving  an  increased  area 
over  which  the  fragments,  impelled  by  the  currents  set  up  by  the  move- 
ments of  the  lithotrite,  may  roam,  thus  increasing  the  dif^culty  in  catch- 
ing them.  If,  on  the  other  hand,  the  bladder  be  completely  empty, 
injury  to  its  walls  may  result  from  the  lithotrite. 

The  lifhofrite  is  nozc  introduced  thus :  The  operator  stands  obliquely 
with  his  left  side  towards  the  patient's  face.     The  lithotrite,  previously 


Fig.  368. 

Graduated  Steel 

Sound. 
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screwed  home,  locked  and  lubricated,  is  held  horizontally  in  the  right 
hand  by  the  cylindrical  handle,  with  the  beak  pointing  downwards.  The 
penis  is  grasped  between  the  thumb  and  the  two  first  fingers  of  the  left 
hand,  and  the  beak  of  the  instrument  is  introduced  into  the  urethra  (see 
Fig.  369),  the  penis  being  drawn  slowly  but  steadily  on  to  the  lithotrite, 
which  is  gradually  elevated  till  it  reaches  the  perpendicular  position  (see 
Fig.  370),  as  it  slides  along  the  canal,  which  it  does  by  its  own  weight. 
The  beak  will  now  have  entered  the  membranous  portion  of  the  urethra 


Fig.  369.    Introduction  of  the 
LiTHOTRiTE.    First  position. 


Fig.  370.    Introduction  of  the 
Lithotrite.     Second   position. 


as  it  passes  through  the  triangular  ligament.  By  gently  depressing  the 
handle  of  the  lithotrite  in  the  middle  line  towards  the  horizontal  posi- 
tion, the  beak  will  be  found  to  slip  along  the  membranous  and  prostatic 
portions  of  the  urethra  and  into  the  bladder. 

The  lithotrite  being  thus  introduced,  the  next  stage  of  the  proceedings 
consists  in  catching  the  stone.  For  this  purpose  the  lithotrite  is  passed 
gently  onwards,  or,  rather,  allowed  to  proceed  by  its  own  weight,  along 
the  trigone,  till  it  reaches  the  most  dependent  part  of  the  base  of  tht 
bladder,  on  which  it  is  allowed  to  rest.  The  instrument  is  then  unlocked, 
and  the  blades  opened  by  withdrawing  the  male  blade  an  inch  or  more- 
according  to  the  size  of  the  stone,  the  female  blade  being  held  steadily 
in  position  by  the  left  hand  on  the  cylindrical  handle.  The  blades  are 
now  closed,  when,  frequently,  the  stone  will  be  found  between  them  ( sec 
Fig.  371 ).  The  lithotrite  is  locked,  and  lifted  slightly  off  the  base  of  the 
bladder,  and  the  stone  is  crushed  by  screwing  the  male  blade  home  ( see 
Fig.  372).     The  instrument  is  again  unlocked,  the  blades  opened  and 
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closed,  when  a  fragment  will  be  caught  and  crushed  as  before.  This 
process  is  to  be  repeated  several  times,  till  a  considerable  quantity  of 
fine  debris  is  made.  Sir  Henry  Thompson  compares  the  finding  of  frag- 
ments to  fishing  for  perch — where  one  is  found  there  will  many  be 
caught.  We  must  not  go  searching  about  the  bladder  for  fragments  till 
those  in  the  locality  in  which  the  stone  is  first  found  are  disposed  of. 
The  depression  in  the  base  of  the  bladder,  caused  by  the  weight  of  the 


Fig.  371. 


LiTHOLAPAxY.    Searching  for 
the   calculus. 


Fig.  372.    LiTHOLAPAxY.    Crushing 
the   calculus. 


lithotrite  resting  on  it,  facilitates  the  stone,  and  subsequently  its  frag- 
ments, falling  on  to  the  female  blade. 

Should  the  stone  not  be  found  by  the  manoeuvre  above  indicated, 
it  must  be  searched  for.  This  is  done  by  opening  the  blades  of  the 
lithotrite,  turning  them  at  an  angle  of  45°  towards  the  right,  and  again 
towards  the  left,  and  closing  them  in  these  positions  respectively.  Should 
the  stone  still  evade  detection,  the  handle  of  the  lithotrite  must  be  de- 
pressed towards  the  horizontal  position  between  the  thighs,  pushed  an 
inch  or  so  towards  the  posterior  surface,  and  the  same  manoeuvres  gone 
through  in  that  position,  searching  centrally,  right,  and  left.  The  stone 
will  probably  be  foiind  in  one  of  these  positions;  but  sometimes  it  lies 
immediately  behind  the  prostate,  especially  when  that  gland  is  enlarged. 
To  grasp  the  stone  in  this  position  the  handle  of  the  lithotrite  should  be 
depressed  between  the  thighs,  and  turned  right  round  on  its  axis,  so 
that  the  beak  points  towards  the  trigone,  but  should  not  touch  it.  The 
blades  are  then  opened  and  closed  as  before  in  this  position,  and  if  the 
stone  lies  there  it  will  be  secured.  In  fact,  the  surgeon  should  make  a 
mental  survey  of  the  whole  bladder,  and  institute  a  methodical  search  of 


694 


OPERATIONS  FOR  VESICAL  CALCULUS 


every  part  of  it  till  the  calculus  is  found.  All  the  movements  must  be 
light  and  graceful,  and  care  taken  that  the  mucous  membrane  is  neither 
caught  between  the  blades  nor  otherwise  injured.  In  whatever  position 
found,  the  stone  must  be  brought  to  the  centre  of  the  bladder  and  there 
disposed  of. 

Let  us  now  assume  that  the  stone,  or  a  portion  of  it  if  a  large  one, 
has  been  reduced  to  fine  debris.  Should  the  stone  be  a  small  one — say, 
from  a  few  grains  up  to  3  or  4  drachms  in  weight — its  complete  pul- 
verization will  probably  be  accomplished  before  the  lithotrite  is  with- 
drawn, in  a  period  varying  from  one  to  eight  or  ten  minutes.  But 
should  the  stone  be  a  large  one,  a  considerable  amount  of  crushing, 
lasting  over  ten  minutes  or  so,  must  be  effected  before  removing  the 
instrument.  Before  withdrawing  the  lithotrite,  it  must  be  locked  and 
the  blades  screwed  tightly  home,  so  as  to  render  them  free  of  debris.    I 

may  here  say  that  no  instru- 
ment should  be  withdrawn 
from  the  bladder  till  quite 
free  of  fragments. 

The  evacuating  catheter, 
armed  with  a  stylet,  should 
now  be  passed  into  the 
bladder,  the  largest  size  that 
the  capacity  of  the  urethra 
will  easily  admit  being  used. 
As  soon  as  the  stylet  is  with- 
drawn, a  rush  of  water  and 
debris  will  take  place,  to  re- 
ceive w^hich  a  porringer 
should  be  at  hand.  The  ex- 
perience already  gained  in  passing  the  solid  sounds  and  lithotrites  will 
afford  a  rough  estimate  of  the  size  of  the  canula  that  the  urethra  will 
admit. 

The  canula  having  been  introduced  into  the  bladder,  the  aspirator, 
previously  filled  with  warm  boric  lotion,  is  applied,  the  tap  turned  on, 
and  the  aspiration  of  the  debris  begun-.  The  right  hand  grasps  the  bulb 
of  the  aspirator,  by  the  compression  and  expansion  of  which  water  is 
injected  into,  and  withdrawn  from,  the  bladder  (see  Fig.  373).  With 
the  outward  stream  the  fragments  are  carried,  and  are  seen  to  fall  into 
the  glass  receiver,  where  they  remain.  Should  the  stone  be  a  small 
one,  and  have  been  completely  crushed  at  the  first  introduction  of  the 
lithotrite,  it  will  be  found  that,  after  the  aspiration  has  gone  on  for  a 
time,  the  whole  of  the  debris  will  have  passed  into  the  receiver.    But 


Fig.  373. 


LiTHOLAPAxY.     Aspiratiofi  of 
debris. 
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if  the  stone  be  a  large  one,  after  a  considerable  quantity  of  debris  has 
entered  the  receiver,  which  will  vary  with  the  amount  of  crushing  at 
the  first  introduction  of  the  lithotrite,  little  or  no  debris  returns  with  the 
outw-ard  stream,  but  a  rattling  sound  takes  place,  due  to  the  fragments 
too  large  to  pass  out  being  carried  with  force  against  the  eye  of  the 
canula. 

The  aspirator  is  then  removed,  the  canula,  rearmed  with  the  stylet, 
is  withdrawn,  and  the  lithotrite  again  introduced  for  the  purpose  of 
crushing  more  fragments.  This  is  followed  by  the  canula  and  aspirator 
as  before.  This  process  may  have  to  be  repeated  many  times,  accord- 
ing to  the  size  of  the  stone,  before  the  whole  of  the  debris  is  removed. 

In  the  healthy  urethra  of  an  adult  there  are  only  two  situations,  as 
a  rule,  where  difficulty  may  be  encountered  in  the  passage  of  instru- 
ments, viz.  at  the  triangular  ligament,  and  at  the  neck  of  the  bladder. 
The  instrument  (lithotrite  or  canula)  should  first  be  passed  as  far 
as  it  will  go  in  the  direction  of  the  anus,  thus  depressing  the  floor  of 
the  urethra  in  front  of  the  triangular  ligament.  '  Traction  on  the  penis 
next  effaces  this  depression,  and  adds  firmness  to  the  urethral  walls ;  so 
that,  if  the  instrument  be  withdrawn  a  little,  and  at  the  same  time  guided 
by  the  bony  arch  above,  it  can  be  coaxed  without  difficulty  through  the 
ligament  in  question — a  natural  obstruction  which  physicians  often  mis- 
take for  a  stricture.  The  obstruction  passed,  the  rest  of  the  canal  is 
short,  and  corresponds  with  the  axis  of  the  body '  (Bigelow). 

The  obstruction  sometimes  met  with  at  the  neck  of  the  bladder  is  due 
to  the  firm  lower  edge  of  the  inner  meatus.  This  may  be  overcome  by 
pushing  the  lithotrite  or  canula  gently  onwards  in  the  direction  of  the 
axis  of  the  body,  imparting  to  it  a  slightly  rotatory  motion  if  necessary. 

When  the  urethra  is  capacious,  and  large  evacuating  catheters  can 
be  passed,  as  in  the  great  majority  of  cases  in  the  adult,  it  is  unnecessary 
to  reduce  the  stone  to  fine  sand,  as  coarse  debris  can  pass  through  these 
tubes  into  the  aspirator,  and  it  is  waste  of  time  to  reduce  the  debris  to 
a  finer  consistence  than  what  will  pass  through  the  canula  with  facility. 

During  the  earlier  part  of  the  process  of  aspiration,  the  end  of  the 
canula  should  be  kept  towards  the  centre  of  the  bladder,  raised  from  the 
base,  and  may  be  moved  about  slightly  in  various  directions  to  facilitate 
the  flow  of  the  fragments  towards  the  eye;  but  towards  the  completion 
of  the  process  the  canula  should  be  allowed  to  rest  on  the  base,  so  as  to 
gather  up  the  sand  and  last  fragments. 

Towards  the  completion  of  the  operation  it  will  be  found  that,  as 
a  rule,  the  last  particles  of  debris  lie  close  to  the  neck  of  the  bladder, 
just  behind  the  prostate.  This  is  due  to  the  fact  that  the  eye  of  the 
canula  being  turned  towards  the  posterior  aspect  and  sides  of  the  bladder, 
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the  water  is  less  disturbed  by  currents  in  the  position  referred  to  than 
in  any  other.  Consequently,  the  last  particles  of  debris  gravitate  towards 
this  spot.  Towards  the  end  of  the  operation,  therefore,  the  eye  of  the 
canula  should  always  be  turned  right  round  towards  the  prostate,  and 
water  forcibly  injected,  so  as  to  dislodge  the  debris  from  this  position. 
This  manoeuvre  is  especially  necessary  where  enlargement  of  the  prostate 
coexists,  otherwise  a  fragment  might  be  left  behind. 

On  compressing  the  bulb  and  pumping  water  into  the  bladder,  the 
debris  is  scattered  away  from  the  eye  of  the  canula.  Before  allowing  the 
stream  to  return  by  the  expansion  of  the  bulb  the  hand  should  rest 
a  second  or  two,  so  as  to  allow  the  debris  to  settle  down  again  in  the 
vicinity  of  the  eye.  The  evacuation  of  the  debris  will  sometimes  l)e 
found  to  take  place  best  by  injecting  2  or  3  ounces  of  water  into  the 
bladder  with  each  compression  of  the  bulb;  at  others  a  much  smaller 
quantity  will  be  found  more  effectual.  No  definite  rule  can  be  laid 
down  for  all  cases. 

It  sometimes  happens,  even  when  the  patient  is  fully  anaesthetized, 
that  spasm  of  the  bladder  occurs.  During  its  existence  all  manipulation 
should  be  suspended,  otherwise  the  bladder  might  be  injured.  Should 
the  lithotrite  be  in  the  bladder,  it  must  be  closed  and  kept  unmoved 
till  the  spasm  passes  ov^r.  If  the  canula  be  in  the  bladder,  the  water 
should  be  allowed  to  escape. 

During  the  process  of  aspiration,  with  each  expansion  of  the  india- 
rubber  bulb  the  fragments  of  calculi  are  carried  against  the  eye  of  the 
canula  by  the  outward  rush  of  water,  and  a  clicking  sound  is  thus  pro- 
duced, which,  whilst  it  continues,  indicates  that  some  fragments  remain 
in  the  bladder.  There  is,  however,  a  peculiar  sound  sometimes  produced, 
the  occurrence  of  which  the  young  litholapaxist  should  be  acquainted 
with,  as  it  is  very  likely  to  be  confounded  with  the  sound  produced  by 
a  fragment.  This  '  false  sound,'  as  it  may  be  called,  is  produced  by  the 
mucous  membrane  of  the  bladder  being  sucked  into  the  eye  of  the  canula 
during  the  exhaustion  of  the  water.  It  is  most  likely  to  occur  towards 
the  end  of  the  operation,  when  all,  or  nearly  all  the  fragments  have  been 
exhausted,  and  especially  when  the  bladder  contains  no  surplus  water, 
only  that  quantity  which  is  pumped  in  and  withdrawn  during  compres- 
sion and  expansion  respectively  of  the  bulb.  It  may,  however,  be  pro- 
duced at  any  time  if,  after  compressing  the  bulb,  the  eye  of  the  canula 
be  turned  towards  the  sides,  or  directed  up  against  the  apex  of  the  blad- 
der, and  the  bulb  of  the  aspirator  be  then  allowed  to  expand.  The  sound 
itself,  though  difficult  to  describe,  can  never  be  mistaken  when  once 
recognized.  The  sensation  communicated  to  the  hand  is  of  a  fluttering, 
jerky  character,  accompanied  by  a  dull,  muffled  sound  as  contrasted  with 
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the  clear  ringing  click  which  the  impact  of  fragments  imparts  to  the 
instrument.  On  its  occurrence  the  outward  stream  receives  a  sudden  and 
complete  check;  whereas  when  a  fragment  obstructs  the  stream,  a 
portion  of  the  water  continues  to  How.  The  sound  does  not  recur  if 
the  canula  be  partially  withdrawn  and  raised  towards  the  perpendicular 
position  so  as  to  bring  the  eye  close  to  the  neck  of  the  bladder,  with  the 
end  of  the  canula  resting  on  the  trigone;  whereas  a  fragment  will  pro- 
duce obstruction  there  as  well  as  in  any  other  position.  On  first  practis- 
ing litholapaxy  I  was  deceived  by  this  sound,  and  since  then  I  have  seen 
many  inexperienced  litholapaxists  similarly  deceived. 

It  frequently  happens  that,  during  the  process  of  aspiration,  a  frag- 
ment which  is  too  large  to  pass  through  the  canula  gets  caught  in  its 
eye.  This  is  recognized  by  the  fact  that  the  outward  stream  is  arrested, 
and  the  bulb  of  the  aspirator  ceases  to  expand.  The  fragment  should  at 
at  once  be  displaced.  This,  as  a  rule,  may  be  effected  by  compressing 
the  bulb  suddenly  and  with  force,  when  the  fragment  will,  as  a  rule, 
be  expelled  by  the  inward  stream.  Should  this  manoeuvre  fail  after 
being  tried  two  or  three  times,  a  stylet  should  be  introduced  through  the 
canula,  and  the  fragment  displaced  in  this  way.  But  the  canula  should 
on  no  account  be  withdrawn  with  the  fragment  sticking  in  its  eye,  as 
in  this  way  the  urethra  may  be  injured,  or  the  fragment  get  caught  in 
the  mucous  membrane,  displaced  from  the  eye  of  the  canula,  and  thus 
impacted  in  the  urethra. 

Should  a  fragment  get  impacted  in  the  urethra,  how  are  we  to  deal 
with  it?  If  the  precautions  indicated  in  the  last  paragraph  are  taken, 
there  will  be  little  fear  of  its  occurrence.  Still,  it  is  an  accident  that  has 
to  be  reckoned  on.  If  the  fragment  be  lodged  in  the  prostatic  portion 
of  the  urethra,  it  may  easily  be  displaced  backwards  into  the  bladder  by 
passing  a  large  canula  as  far  as  the  obstruction,  applying  the  aspirator, 
and  injecting  water  with  some  force,  when,  as  a  rule,  the  fragment  will 
rush  back  into  the  bladder,  to  be  there  disposed  of.  If  the  fragment  be 
arrested  in  the  anterior  3  or  4  inches  of  the  canal,  it  can  be  removed 
with  one  or  other  of  the  various  kinds  of  urethral  forceps  in  use  (see 
Fig.  374).  When  deeply  placed  in  the  membranous  portion  of  the  canal, 
it  may  still  be  removed  in  this  manner;  but,  if  tightly  impacted,  it  may 
be  necessary  to  remove  it  by  external  urethrotomy,  an  occurrence  which, 
however,  I  have  never  seen. 

Where  there  is  great  irregularity  of  the  inner  surface  of  the  bladder, 
it  may  be  extremely  difficult  to  get  rid  of  the  last  fragment.  I  have 
experienced  this  frequently.  The  aspirator  is  applied,  and  time  after 
time  the  fragment  clicks  against  the  eye  of  the  canula,  but,  on  intro- 
duction of  the  lithotrite,  the  fragment  cannot  be  grasped.     Great  per- 
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severance  may  be  necessary,  especially  if  the  fragment  be  a  broad  thin 
shell  from  the  outer  crust  of  a  large  stone.  A  manoeuvre  that  I  have 
found  useful  is  to  employ  the  suction  force  of  the  canula  and  aspirator 
to  bring  the  fragment  out  of  the  depression  in  which  it  lies,  close  to  the 
neck  of  the  bladder,  and  then  to  introduce  the  lithotrite  and  catch  the 
fragment  in  this  position.  If  the  fragment  lies  in  a  depression  behind 
the  prostate,  the  forefinger  may  be  introduced  into  the  rectum.  The 
lithotrite  being  in  the  bladder,  the  fragment  of  stone  may  now  be  pushed 
out  of  the  depression  in  which  it  lies  by  the  point  of  the  finger,  and 
caught  by  the  lithotrite  with  a  little  manipulation. 

As  a  rule,  there  ought  to  be  little  or  no  loss  of  blood  attending  the 
operation,  with  the  exception  of  the  trifling  bleeding  that  follows  the 
incision  in  the  floor  of  the  urethra,  w^hen  this  is  necessary  to  enlarge  the 

meatus.  I  have  fre- 
quently removed 
very  large  calculi 
with  scarcely  a  tinge 
of  blood  in  the  wash- 
ings from  beginning 
to  end.  In  some 
cases,  however,  the 
mucous  membrane 
of  the  prostatic 
urethra  is  highly  sen- 
sitive to  the  passage 
of  instruments,  and 
considerable  bleeding 

niT-''- Ti —   takes  place.    In  such 

cases    I    am   in  the 

Fig.  374.    Urethral  Forceps.  habit     of     using    a 

weak  astringent  in 
the  washings — say  ]A,  grain  of  acetate  of  lead  to  the  ounce — and  wind- 
ing up  the  proceedings  with  a  stronger  solution. 

After-treatment.  The  operation  being  completed,  the  patient 
should  be  put  to  bed,  and  well  wrapped  up  in  warm  clothing.  A  morphia 
suppository  should  be  at  once  introduced.  The  food  for  the  first  few 
days  should  be  of  a  light  kind,  consisting  mainly  of  milk  and  soups. 
A  demulcent  and  alkaline  drink  should  be  allowed. 

For  the  first  twenty  or  thirty  hours  the  urine  may  be  tinged  with 
blood,  particularly  till  the  operator  has  had  large  experience  in  this 
branch  of  surgery,  and  there  will,  as  a  rule,  be  considerable  burning  sen- 
sation along  the  course  of  the  urethra,  with  some  difficulty  of  micturi- 
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tion.  Should  there  be  any  pain  or  tenderness  on  pressure  in  the  region  of 
the  bladder,  hot  fomentations  assiduously  applied  to  the  hypogastric 
region  will  also  be  found  soothing;  and  pain  in  the  perineal  region  will 
be  lessened  by  fomenting  these  parts. 

Complications.  Retention  of  urine  is  a  rare  sequel  of  the  opera- 
tion, for  which  a  hot  hip-bath  will  be  found  most  effectual.  Should  this 
fail,  recourse  must  be  had  to  the  catheter.  More  rare  still  is  total 
suppression  of  urine,  which  should  be  dealt  with  on  general  medical 
principles.  This  occurs  only  in  patients  whose  kidneys  are  diseased,  and 
is  of  very  grave  import. 

When  the  patient  is  the  subject  of  enlargement  of  the  prostate,  it 
may  be  advisable  to  pass  and  tie  in  a  soft  catheter  for  a  few  days,  to  al- 
low the  water  to  flow  in  this  way. 

Acute  inflammation  of  the  testicle  is  a  sequel  of  the  operation  that 
has  from  time  to  time  occurred  in  my  practice,  and  readily  yielded  to 
the  ordinary  treatment  for  that  complication. 

The  most  frequent  sequel  of  the  operation  is  the  occurrence  of  the 
ordinary  catheter  or  urethral  fever,  long  recognized  as  attending  the 
passage  of  instruments  through  the  urethra,  and  the  supervention  of  this 
fever  is  a  contingency  that  will  have  to  be  reckoned  with  in  a  consider- 
able proportion  of  the  cases  dealt  with.  The  attack  sets  in,  as  a  rule,  a 
few  hours  after  the  operation,  frequently  after  the  first  act  of  micturi- 
tion, and  passes  through  the  usual  stages — cold,  hot,  and  sweating — 
of  an  ordinary  attack  of  intermittent  fever,  from  which  it  is  scarcely  to 
be  distinguished.  The  treatment  will  also  be  the  same  as  in  ague — extra 
warm  clothing,  hot-water  bottles  to  the  extremities,  and  the  administra- 
tion of  hot  drinks,  particularly  tea,  during  the  cold  stage.  As  this 
passes  into  the  hot  stage,  part  of  the  clothing  must  be  removed,  and  the 
patient's  thirst  relieved  by  copious  drinks  of  water,  lemonade,  &c.  The 
ordinary  diaphoretic  mixture  should  also  be  given  to  encourage  perspira- 
tion. When  the  sweating  stage  sets  in,  warm  clothing  must  be  again 
supplied  to  encourage  perspiration,  and  prevent  the  patient  catching 
cold.  During  the  intermission  quinine  should  be  given.  The  fever  is, 
as  a  rule,  very  amenable  to  treatment. 

The  beginner  will  do  well  to  commence  by  operating  on  cases  where 
the  stone  is  small  and  the  urethra  capacious.  As  experience  is  acquired, 
large  calculi  and  those  attended  by  complications  are  to  be  attacked. 

Previous  to  undertaking  the  operation  for  the  first  time  it  will  be 
well,  when  possible,  for  the  surgeon  to  pay  a  visit  to  one  of  those  hos- 
pitals where  the  operation  is  performed.  More  information  will  be 
gained  by  seeing  the  operation  once  well  performed,  than  by  any 
amount  of  reading  and  theoretical  knowledge. 
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'  The  length  of  time  occupied  by  the  operation  will  vary,  of  course, 

t  with  the  size  and  consistence  of  the  stone,  the  capacity  of  the  urethra, 

I  the  facility  with  which  the  instruments  can  be  introduced,  and  the  ex- 

'  perience  and  dexterity  of  the  operator.    I  am  now  in  the  habit  of  crush- 

ing as  much  of  the  stone  as  possible  before  withdrawing  the  lithotrite, 
'  so  that  in  most  cases  of  stone  of  ordinary  size  only  one  introduction 

j  V  of  the  instrument  is  necessary.     The  repeated  introduction  of  instru- 

ments should,  I  think,  be  avoided  as  much  as  possible.  Rapidity  of  exe- 
cution is  a  quality  which  comes  with  practice;  and  there  is  no  doubt 
that,  all  undue  haste  and  roughness  of  manipulation  being  avoided,  it  is 
desirable  to  complete  the  operation  as  rapidly  as  possible,  particularly 
;  when  the  patient  is  old  and  much  enfeebled  by  the  disease. 

The  patient  is,  as  a  rule,  anaesthetized  during  the  operation.    Dur- 
'  ing  the  last  few  years,  I  have,  however,  been  performing  the  operation 

:  without  an  anaesthetic  in  an  increasingly  large  number  of  suitable  cases. 

'  With  a  capacious  urethra  in  an  adult  I  should  not  hesitate  to  attack  a 

I  stone  of  about  an  ounce  in  weight  without  the  aid  of  an  anaesthetic, 

or  with  local  anaesthesia  by  cocaine  only,  in  a  case  in  which  the  internal 
;  administration  of  an  anaesthetic  was  undesirable,  or  strongly  objected 

to  by  a  patient. 

Difficulties.     There  are  certain  complications  met  with  in  con- 
i  nexion  with  the  operation  of  litholapaxy  to  which  I  will  now  direct 

I  attention. 

Large  calculi.     With  a  capacious  urethra  in  an  adult  male,  there 
i  being  no  enlargement  of  the  prostate,  and  the  bladder  being  roomy  and 

'  non-sacculated,  the  experienced  litholapaxist  should  have  no  difficulty 

i  in  disposing  of  a  stone  of  moderate  dimensions — say,  under  2  ounces 

!  in  weight.    When,  however,  a  stone,  if  at  all  hard,  exceeds  this  weight, 

;  the  operation  l)ecomes  a  much  more  serious  and  difficult  one.    I  find  that 

among  my  series  of  1,035  litholapaxy  cases  there  were  37  weighing  2 
■  ounces  and  upward;  9,  3  ounces  or  over;  and  i,  6>^  ounces. 

The  removal  of  large  calculi  of  these  sizes  demands  much  patience. 

skilful  manipulation,  and  manual  labour.    It  is,  indeed,  no  light  or  easy 

i  task,  and  will  be  found  to  call  forth  all  the  resources  of  the  surgeon. 

;  Before  attacking  a  stone  of  2  ounces  and  upwards  by  litholapaxy  a 

;  surgeon  should  have  considerable  experience  in  dealing  with  smaller 

calculi. 
i  .  After  introducing  the  lithotrite  there  may  be  considerable  difficulty 

I  in  grasping  the  stone  between  the  jaws  of  the  instrument,  owing  to  the 

;  walls  of  the  bladder  contracting  on  it,  particularly  as  calculi  of  these  sizes 

'  are  frequently  attended  by  chronic  cystitis,  resulting  in  contracted  bladder 

\  with  thickened  walls.    To  overcome  this  difficulty  as  much  warm  boric 
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lotion  as  the  bladder  will  retain  should  be  injected  before  introducing 
the  lithotrite,  so  as  to  separate  the  walls  of  the  viscus  from  the  stone, 
and  thus  allow  room  for  manipulating  the  jaws  of  the  instrument  on 
to  it. 

It  will  sometimes  be  found,  in  dealing  with  large  calculi,  that  though 
the  lithotrite  will  not  lock  should  the  stone  be  first  grasped  by  the  long 
axis,  it  will  do  so  if  this  is  changed  for  the  short  axis  of  the  stone.  This 
manoeuvre  should  always  be  tried  before  abandoning  the  case  as  un- 
suitable for  litholapaxy.  And  here  I  may  mention  that  experience  has 
taught  me  that,  as  a  rule,  a  stone  lies  in  the  bladder  with  its  long  axis  in 
the  antero-posterior  direction. 

When  we  have  to  deal  with  a  phosphatic  stone  of  such  size  that  the 
largest  lithotrite  that  the  urethra  will  admit  cannot  lock  on  it,  the  jaws 
of  the  instrument  should  be  dug  into  its  sides  and  then  screwed  home, 
this  process  being  repeated  over  and  over  again.  In  this  way  we  can,  by 
scraping  its  surface,  and  chipping  off  portions,  if  the  calculus  be  irregular 
in  shape,  frequently  reduce  it  to  such  dimensions  that  the  lithotrite  can 
lock  on  it,  when  it  is  easily  disposed  of. 

Urethral  stricture.  Of  all  the  complications  met  with  in  the  treat- 
ment of  stone  by  litholapaxy,  the  most  difficult  to  deal  with  is,  perhaps, 
the  presence  of  organic  stricture  of  the  urethra.  To  permit  of  the  large 
instruments  employed  in  this  operation  passing  through  the  urethral 
canal,  the  stricture  must  first  of  all  be  disposed  of.  This  will  be  accom- 
plished by  either  internal  urethrotomy  or  dilatation,  according  to  the 
nature  of  the  stricture.  If  the  case  be  one  suitable  for  dilatation — that  is 
to  say,  if  the  stricture  be  soft,  elastic,  and  dilatable — this  is  best  done 
by  passing  rapidly  in  succession  a  series  of  conical  steel  sounds  (see 
Fig.  368)  two  or  three  times  larger  at  the  bend  than  at  the  point,  till 
the  canal  is  sufficiently  dilated ;  and  then  at  once  introducing  the  lithotrite 
and  dirposing  of  the  stone.  If  the  stricture  be  tight  but  dilatable,  it  will 
be  well  to  commence  its  dilatation  a  couple  of  days  before  the  operation 
by  tying  in  gum-elastic  catheters  of  successively  larger  sizes  till  No.  8 
or  10  is  reached,  and  then,  on  the  day  of  the  operation,  completing  the 
dilatation  by  large  conical  steel  sounds  rapidly  passed  in  succession. 
If,  however,  the  stricture  be  hard,  fibrous,  and  non-dilatable,  it  must  be 
dealt  with  by  internal  urethrotomy  immediately  before  the  operation  for 
the  stone. 

Hypertrophied  prostate.  Enlargement  of  the  prostate  is  a  complica- 
tion which,  contrary  to  what  might  be  expected,  as  a  rule  offers  little 
obstruction  to  the  performance  of  litholapaxy.  In  passing  the  instru- 
ments over  the  enlarged  prostate  a  little  extra  manipulation  may  be 
necessary.    When  obstruction  is  met  with  in  the  prostatic  portion  of  the 
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urethra,  I  find  the  manipulation  of  depressing  the  handle  of  the  lithotrite 
between  the  thighs,  and  pushing  it  onwards  with  a  slightly  rotatory  or 
boring  motion  in  the  direction  of  the  axis  of  the  body,  frequently  suc- 
cessful in  entering  the  bladder.  Should  this  fail,  it  will  be  necessary  for 
the  surgeon  to  change  from  the  right  side  of  the  patient  to  the  left, 
and,  by  means  of  the  forefinger  of  the  left  hand  in  the  rectum,  holding 
the  lithotrite  in  the  right,  to  endeavour  to  guide  the  point  of  the  instru- 
ment over  the  obstruction  into  the  bladder. 

When  considerable  hypertrophy  of  the  prostate  exists,  and  particu- 
larly when  there  is  a  median  outgrowth,  owing  to  its  projection  into 
the  bladder,  there  is  naturally  a  pouch  formed  between  the  posterior 
surface  of  this  organ  and  the  base  and  posterior  wall  of  the  bladder,  h 
is  in  this  pouch  that,  as  a  rule,  the  stone  lies ;  and,  in  order  to  catch  it 
there,  it  will  frequently  be  necessary  to  turn  the  jaws  of  the  lithotrite 
round  so  as  to  point  dow-nwards,  and  then  to  open  them  in  this  posi- 
tion, when,  by  a  little  manipulation,  the  stone,  and  subsequently  its 
fragments,  wmII  be  caught. 

When  the  patient  is  dependent  on  the  catheter,  care  must  be  taken 
to  draw  the  urine  off  three  or  four  times  daily  after  the  operation;  or 
a  soft  rubber  catheter  may  be  tied  in  and  the  urine  allowed  to  flow  by 
this  for  a  few  days. 

There  is  generally  a  good  deal  of  bleeding  during  the  performance 
of  litholapaxy  when  the  prostate  is  enlarged.  It  is  necessary  in  such 
cases  to  exercise  great  care  in  removing  the  last  fragments,  for  they 
frequently  get  embedded  in  clots  of  blood  in  the  bladder,  w^hich  have  to 
be  broken  up  by  frequent  washings  by  the  aspirator,  and  then  removed 
with  the  entangled  debris  of  stone. 

We  must  not  expect,  however,  to  be  successful  in  performing  lith- 
olapaxy in  every  case  in  which  hypertrophy  of  the  prostate  occurs  in 
connexion  w^ith  stone  in  the  bladder.  It  will  occasionally  te  found  that, 
even  when  a  large  steel  sound  can  be  passed  readily  into  the  bladder 
in  such  cases,  no  amount  of  manipulation  will  enable  us  to  pass  a 
lithotrite,  with  its  sharply  curved  back.  The  use  of  force  of  any  kind 
in  passing  instruments  in  such  cases  must  be  carefully  avoided;  and  if 
the  lithotrite  cannot  be  coaxed  in  by  that  amount  of  manipulative  skill 
which  the  surgeon  from  his  experience  has  acquired,  the  idea  of  per- 
forming litholapaxy  must  be  abandoned,  and  suprapubic  or  perineal 
lithotomy  had  recourse  to,  according  to  the  circumstances  of  the  case. 

With  the  brilliant  success  now  attending  the  operation  of  enucleation 
of  the  enlarged  prostate,  it  is  rare  indeed  that  the  surgeon  will  stop  short 
at  litholapaxy  in  such  cases,  the  operation  of  choice  being  the  removal 
of  the  stone  suprapubically,  followed  at  once  by  enucleation  of  the  pros- 
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tate.  Still,  cases  will  occasionally  occur  in  which  conditions  of  general 
health  may  contra-indicate  the  more  radical  operation,  but  in  which 
removal  of  the  stone  by  litholapaxy  may  be  advisable,  to  ameliorate  the 
painful  symptoms  due  to  this  cause. 

Partially  impacted  calculus.  A  difficulty  is  sometimes  met  with, 
both  in  passing  instruments  and  catching  the  stone,  when  the  calculus 
lies  stationary,  growing  partly  in  the  bladder  and  partly  in  the  prostatic 
portion  of  the  urethra.  From  one's  experience  of  lithotomy,  the  diffi- 
culty of  managing  such  cases  may  be  easily  im- 
agined. Every  lithotomist  of  any  experience  must 
have  come  across  cases  in  which  an  irregular, 
elongated  calculus  lies  with  its  main  portion  or 
body  in  the  bladder,  and  a  small  elongated  head 
in  the  prostatic  urethra,  the  two  portions  being 
united  by  a  neck  corresponding  with  the  vesical 
orifice  of  the  urethra  (see  Fig.  375).  Such  a 
calculus  must,  if  possible,  be  displaced  from  its 
position  backwards  into  the  bladder  before  being 
crushed;  otherwise  lithotomy  will  have  to  be  per- 
formed. 

The  manoeuvre  by  which  this  is  accomplished 
is  as  follows:  The  largest  canula  that  the  urethra 
will  admit  is  passed  as  far  as  the  stone  lying  in 
the  prostatic  portion  of  the  canal.  The  aspirator 
is  then  applied,  and  water  pumped  with  force  into 
the  bladder.  The  force  of  the  stream  dilates 
the  prostatic  urethra,  which  thus  loosens  its 
grip  on  the  stone  and  the  latter  is  displaced 
backwards  into  the  bladder,  where  it  is  disposed  of  by  the  lithotrite, 


Fig.  375.  Calculus 
PARTLY  Vesical  and 
PARTLY  Urethral. 
The  neck  of  the  blad- 
der gripped  the  con- 
stricted portion. 


IN  MALE  CHILDREN 

For  the  performance  of  litholapaxy  in  male  children  it  is  essential 
that  the  surgeon  should  be  provided  with  a  series  of  small  fully  fenes- 
trated lithotrites  of  the  same  patterns  as  those  used  for  adults,  but  vary- 
ing in  size  from  No.  4>^  to  10.  It  will  be  found  that  in  boys  aged  from 
thirteen  to  sixteen  years  a  lithotrite  of  size  No.  11  or  12  will  pass  read- 
ily as  a  rule.  The  Canute  employed  are  also  similar  in  shape  to  those 
used  for  the  adult,  but  vary  in  size  from  No.  6  to  11,  English  scale. 
The  smaller  sizes  should  not  be  more  than  7  inches  in  length,  as  the 
return  stream  through  these  small  canulae  is  very  weak,  and  diminishes 
in  strength  with  the  length  of  the  tube.     The  aspirator  is  the  same  as 
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for  adults ;  but  it  must,  of  course,  be  worked  very  gently,  only  a  small 
quantity  of  water,  proportional  to  the  size  of  the  bladder,  being  thrown 
in.  Any  smaller  or  weaker  apparatus  will  not  suffice  to  extract  debris 
through  the  narrow  canula,  owing  to  the  stream  being  so  feeble. 

It  will  be  found  that  the  capacity  of  the  urethra  in  patients  of  the 
same  age  varies  much  more  in  children  than  in  adults.  Thus,  the  urethra 
of  a  child  of  five  or  six  years  of  age  will  frequently  be  found  to  admit 
a  No.  ID  lithotrite  with  ease;  in  other  instances  a  No.  6  is  passed  with 
difficulty. 

The  meatus  of  the  urethra  in  children  is,  as  a  rule,  very  narrow,  and 
frequently  requires  to  be  enlarged  to  permit  the  litholapaxy  instruments 
to  pass.    The  incision  should  be  on  the  floor  of  the  urethra. 

I  find  that  in  children,  after  the  meatus  has  been  enlarged,  the  first 
2  inches  of  the  urethra  is,  as  a  rule,  the  narrowest  and  most  difficult 
part  through  which  to  pass  the  lithotrite;  whereas  in  adults  the  diffi- 
culty, when  one  occurs,  lies  generally  at  the  triangular  ligament  or  pros- 
tatic portion  of  the  canal. 

In  children  the  operation  is,  for  the  same  size  of  stone,  a  much  more 
tedious  one  than  in  the  adult,  owing  to  the  small  size  of  the  instru- 
ments employed,  and  the  necessity  to  grind  the  calculus  into  very  fine 
debris  before  it  will  pass  through  the  canula. 

There  is  more  danger  of  a  fragment  of  stone  being  left  behind  in 
children  than  in  adults.  The  stream  passing  through  the  small  tubes 
employed  has  not  the  same  evacuating  force  as  in  the  larger  canulx 
used  in  adults.  The  debris  is  not,  therefore,  carried  with  the  same  cer- 
tainty towards  the  eye  of  the  canula  from  the  various  parts  of  the  blad- 
der ;  and  the  fragments  do  not  give  out  the  diagnostic  clicking  sound  so 
clearly.  It  is  therefore  necessary  to  institute  a  very  careful  search  by 
pumping  in  water  and  exhausting  it,  with  the  eye  of  the  canula  turned 
in  various  directions,  before  the  instruments  are  finally  withdrawn.  In 
the  hands  of  a  careful  and  experienced  surgeon  there  is  little  chance  of 
a  fragment  being  left  behind. 

Litholapaxy  should  not  be  attempted  in  a  child  when  the  smallest 
lithotrite  at  hand  is  a  tight  fit  for  the  urethra.  When  the  instruments 
fit  tightly  at  first,  there  may  be  some  difficulty  in  their  reintroduction. 
or  even  in  their  withdrawal,  owing  to  the  congestion  and  swelling  of  the 
urethral  mucous  membrane  that  takes  place  near  the  meatus.  I  have 
noticed  this  phenomenon,  but  to  a  much  slighter  extent,  in  young  adults, 
but  never  in  old  men. 

When  the  urethra  in  a  male  child  is  capacious,  and  the  calculus  of 
moderate  size,  litholapaxy  can  be  performed  with  facility ;  but  when  the 
urethra  is  very  narrow,  or  the  stone  large,  the  operation  is  a  difficult 
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one.  In  any  case,  litholapaxy  in  male  children  is  a  much  more  delicate 
one  than  in  the  adult.  I  do  not  think  that  a  surgeon  would  be  at  all 
justified  in  attempting  this  operation  in  a  male  child  till  he  had  had  very 
considerable  experience  of  it  in  the  adult. 

If  it  was  necessary  to  caution  the  surgeon  against  the  use  of  force  in 
passing  instruments  in  the  adult,  this  is  doubly  necessary  in  the  case  of 
children,  in  whom  the  mucous  membrane  and  other  tissues  are  so  deli- 
cate and  easily  lacerated. 

IN  FEMALES 

Litholapaxy  in  females  is,  as  a  rule,  not  a  difficult  proceeding,  the 
instruments  employed  being  the  same  as  for  males.  Even  quite  young 
female  children  admit  large  lithotrites  and  canulae  without  any  pre- 
liminary dilatation  of  the  urethra.  The  only  special  difficulty  met  with 
is  that,  owing  to  the  width  and  shortness  of  the  urethral  canal,  the 
water  which  is  necessary  in  the  bladder  during  the  crushing  of  the 
stone  is  liable  to  rush  out  beside  the  instruments.  This  difficulty  is 
obviated  by  getting  an  assistant  to  place  the  fore  and  middle  fingers  of 
one  hand  in  the  vagina,  and  to  press  the  posterior  lip  of  the  urethra 
against  the  lithotrite  or  canula,  a  manoeuvre  which  prevents  the  water 
from  flowing  out.  Litholapaxy  in  females  is  eminently  successful,  and 
the  patient  may  be  seen,  as  a  rule,  walking  about  the  day  after  the  opera- 
tion. No  forcible  dilatation  of  the  urethra  being  necessary,  there  is  no 
incontinence  of  urine,  that  extremely  troublesome  sequel  which  some- 
times follows  the  operation  by  dilatation. 


CHAPTER  XIV 

LITHOTOMY 

The  patient  is  prepared  by  having  his  bowels  thoroughly  cleared  out 
by  a  purgative,  in  addition  to  which  an  enema  is  given  a  couple  of  hours 
before  the  operation.  The  perineum  is  shaved  and  purified,  and  an 
antiseptic  dressing  applied  thereto. 

LATERAL  LITHOTOMY 

Operation.  The  patient  is  placed  on  an  operating  table  of  con- 
venient height  and  anaesthetized.  A  gum-elastic  or  rubber  catheter  is 
then  introduced,  the  urine  drawn  off,  and  the  bladder  washed  out  with 
warm  boric  lotion  till  this  flows  clear.  Six  or  seven  ounces  of  the  lotion 
are  left  in  the  bladder  on  withdrawal  of  the  catheter.     A  staff  of  this 


Fig.  376.    Curved  Staff  for  Lateral  Lithotomy. 


shape  (see  Fig.  376),  with  a  deep  groove  extending  along  the  left  side 
of  the  curved  portion  to  within  an  inch  of  its  point,  and  of  the  largest 
size  that  the  urethra  will  readily  admit,  is  then  passed  into  the  bladder, 
when  the  stone  should  be  felt.  Should  the  staff  fail  to  reveal  the  pres- 
ence of  the  stone,  it  must  be  withdrawn  and  a  sound  introduced  to  as- 
certain the  position  of  the  stone.  On  reintroduction  of  the  staff  the 
stone  will  be  located.  But  on  no  account  should  the  operation  be  pn>- 
ceeded  with  till  the  stone  is  definitely  felt  by  the  staff,  lest  the  latter 
may  have  failed  to  reach  the  bladder,  owing  to  its  possible  diversion  into 
a  false  passage  in  the  urethra. 

The  patient  is  now  placed  in  what  is  called  the  *  lithotomy  position 
(see  Fig.  377),  that  is,  on  his  back  with  his  thighs  flexed  on  the  abdo- 
men and  the  legs  flexed  on  the  thighs,  and  with  the  buttocks  projecting 
somewhat  beyond  the  end  of  the  table.    He  is  held  in  this  position  by 
an  assistant  on  either  side.     It  was  formerly  the  practice  to  bind  the 
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patient's  hands  and  ankles  together  on  either  side,  and  in  recent  years  a 
Clover's  crutch  has  been  employed  for  keeping  the  lower  limbs  in 
position.  All  these  appliances  savour  of  pre-anaesthetic  days,  when  it 
was  necessary  to  secure  the  patient  from  struggling  during  the  opera- 
tion. They  one  and  all  interfere  with  the  introduction  and  securing^ 
of  the  staff  in  position,  and  hamper  the  patient's  breathing.  There  is 
no  fixation  arrangement  equal  to  the  aid  of  a  couple  of  skilful  assistants 
for  this  purpose,  who  can  extend  or  flex  the  patient's  limbs  as  required, 
and  keep  the  parts  symmetrically  placed  during  the  operation. 

The  staff  is  placed  with  the  shaft  perpendicularly  and  the  concave 
aspect  of  the  curved  portion  pressed  against  the  roof  of  the  urethra, 
beneath  the  pelvic  arch,  and 
then  relegated  to  an  assist- 
ant standing  on  one  side, 
who  with  the  second  hand 
raises  the  scrotum  up  out  of 
the  field  of  operation. 

The  surgeon  passes  a 
finger  into  the  rectum  to  as- 
certain that  it  is  empty  and 
acquire  a  knowledge  of  the 
size  and  general  conforma- 
tion of  the  prostate.  Hav- 
ing  purified   his    finger,    he 

sits  on  a  stool  of  convenient     ^  ^        ^ 

u^:^U4-    ^o^;«^    ^-u.^    *.o+;^«fV      ^^g.    377.      The    Superficial    Incision    in 

height    facing   the   patients  La4^^  Lithotomy.     (Fergusson.) 

penneum,    and    passes    the 

fingers  along  the  bony  arch  of  the  pelvis  so  as  to  take  in  a  mental  grasp 

of  the  relative  positions  of  the  various  structures. 

The  point  of  the  knife  (see  Fig.  378) — one  with  a  stout  blade  3 
inches  long,  and  with  a  straight  back — is  then  entered  1J/2  inches  in 
front  of  the  anus  and  slightly  to  the  left  of  the  central  raphe,  and  an 
incision  2^/^  to  33^  inches  long,  according  to  the  stoutness  of  the  pa- 
tient, boldly  made  outwards  and  downwards  to  about  an  inch  beyond 
the  anus,  in  such  a  direction  that  it  intersects  an  imaginary  line  drawn 
from  the  ischial  tuberosity  to  the  anus  at  the  junction  of  its  middle 
and  outer  thirds  (see  Fig.  377).  By  this  incision,  which  should  be 
deeper  towards  the  centre  than  at  the  ends,  the  skin  and  subcutaneous 
tissues  are  freely  divided;  but  no  attempt  should  be  made  to  reach  the 
staff  in  the  first  instance.  The  knife  is  applied  once  or  oftener  to  the 
exposed  fat  and  cellular  tissue,  and  the  forefinger  of  the  left  hand  is 
then  introduced  deeply  into  the  wound  between  the  accelerator  urinag 
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and  the  erector  penis  muscles,  when  the  groove  in  the  staff  will  be  felt 
at  the  membranous  portion  of  the  urethra.  The  finger-nail  is  fixed 
in  the  groove  as  far  back  as  possible  to  protect  the  bulb.  The  blade 
of  the  knife  is  then  passed  along  the  back  of  the  finger  with  its  edge 
directed  outwards  and  downwards,  and  the  membranous  urethra  in- 


Fig.  378.    Sharp-pointed  Lithotomy  Knife. 

cised,  so  that  the  point  of  the  knife  is  felt  grating  against  the  groove  of 
the  staff  (see  Fig.  379).  Keeping  the  point  of  the  knife  carefully  in 
the  groove,  it  is  pushed  along  till  it  reaches  the  bladder,  cutting  through 
the  side  of  the  urethra  and  notching  the  left  lobe  of  the  prostate.  On 
withdrawal  of  the  knife  the  incision  is  enlarged  downwards  and  out- 
wards to  an  extent  proportionate  with  the  estimated  size  of  the  stone. 


Fig.  379.     The  Deep  Incision  in  Lateral  Lithotomy.     (Fergusson.) 

The  forefinger  of  the  left  hand  is  then  passed  along  the  staflF  into 
the  bladder,  dilating  the  wound  in  its  progress.  When  the  surgeon  is 
assured  that  the  finger  has  reached  the  bladder,  either  by  his  feeling  the 
stone,  or  by  the  sensation  of  its  lying  in  a  large  smooth-walled  cavity, 
the  staff  is  withdrawn.  The  neck  of  the  bladder  and  the  deep  wound 
are  then  further  dilated  by  twisting  the  finger  about,  and  the  stone 
located,  if  it  has  not  already  been  felt  lying,  as  it  usually  is,  close  up 
against  the  inner  orifice  of  the  urethra. 
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Forceps  of  the  type  seen  in  Fig.  380 — of  which  several  pairs  of 
various  sizes,  some  straight  and  others  curved  with  spoon-shaped  blades 
roughened  on  the  concavity,  should  be  at  hand — are  then  passed  along 
the  finger,  and  as  the  point  enters  the  bladder  the  finger  is  slowly  with- 
drawn, and  the  blades  are  at  the  same  moment  opened,  when  a  gush  of 
lotion  will  take  place,  and  frequently  the  stone  be  carried  into  the  jaws 
of  the  instrument.  Should  the  stone  not  be  thus  caught  at  once  the 
instrument  is  moved  about  in  search  of  the  stone,  the  blades  being  gently 
opened  and  shut,  over  and  over  again,  perhaps,  till  the  stone  is  secured. 
Before  attempting  to  withdraw  the  stone  the 
forceps  are  moved  about  in  the  bladder  to 
ascertain  that  they  are  free,  lest  a  fold  of 
the  mucous  membrane  should  be  engaged  in 
their  grip. 

The  forceps,  with  the  contained  stonie,  are 
then  gently  withdrawn  by  a  side-to-side  al- 
ternating with  a  rotatory  movement,  down- 
wards and  backwards  first  and  then   for- 
wards and  upwards,  in  the  axis  of  the  pelvic 
outlet,  avoiding  pressure  on  the  upper  as- 
pect of  the  urethra  beneath  the  pelvic  arch. 
If  there  be  much  obstruction  to  its  advance  the 
finger  should  be  introduced  beside  the  forceps  to 
ascertain  that  the  stone  is  grasped  by  its  long  axis, 
if  it  be  an  elongated  one.     If  the  stone  be  large  a 
certain  amount  of   force  will  be  required   for  its 
extraction,  but  enlargement  of  the  wound  by  the 
knife  is  preferable  to  bruising  of  the  tissues  at  the 
neck  of  the  bladder  by  the  employment  of  much 
force. 

On  the  removal  of  the  stone  the  finger  should 
be  reintroduced  and  the  bladder  thoroughly  ex- 
plored to  ascertain  if  a  second  or  more  calculi  be  present.  Pressure 
on  the  hypogastrium  with  the  other  hand  wnll  bring  the  distal  portions 
of  the  bladder  within  reach  of  the  finger. 

If  the  stone  be  broken  during  extraction,  as  is  frequently  the  case 
when  phosphatic,  or  if  several  small  calculi  be  present,  a  scoop  (see  Fig. 
381)  will  be  found  more  convenient  than  forceps,  the  debris  or  calculi 
being  held  between  the  scoop  and  the  tip  of  the  forefinger  in  extraction. 

There  may  be  considerable  haemorrhage  from  the  superficial  perineal 
arteries,  the  deep  branches  of  the  pudic,  particularly  that  which  courses 
inwards  to  the  bulb,  or  from  the  prostate.     Superficial  vessels  are  liga- 


FiG.  380.  Lithotomy 
Forceps. 
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tured,  and  the  deep  ones  also  when  practicable;  should  there  be  any 
difficulty  about  this,  catch-forceps  may  be  applied  and  left  in  position 
for  a  day  or  two.  Prostatic  bleeding  is  best  arrested  by  introducing  a 
large  stiff  rubber  drainage  tube,  and  packing  the  wound  around  this 
with  iodoform  gauze  if  necessary.  I  have  seen  very  profuse  hemor- 
rhage into  the  bladder  in  my  early  lithotomy  days  in  old  men  with 
enlarged  prostates.  Such  cases  are  now,  of  course,  treated  by  supra- 
pubic removal  of  the  stone  and  prostate. 

The  operation  as  just  described  is  that  which  I  practised  in  my  early 
lithotomy  days  in  India.  Later  on  I  abandoned  the  curved  staff  in 
favour  of  a  practically  straight  one  (see  Fig.  382),  resembling  Key's, 
save  that  the  end  is  somewhat  more  curved  for  facility  of  introduction. 
The  groove  is  median  and  extends  just  as  far  as  the  bend. 

Further,  after  making  the  superficial  incision  in  the  perineum  I  as- 
sume charge  of  the  staff,  holding  it  in  my  left  hand  whilst  I  pass  the 
knife  along  its  groove  into  the  bladder.  The  sympathy  between  the  two 
hands  enables  one  to  judge  of  the  position  of  the  groove,  and  at  once 
strike  it  off  with  the  point  of  the  knife. 

•  Some  surgeons  are  in  the  habit  of  laying  aside  the  sharp-pointed 
knife  when  the  groove  in  the  staff  has  been  reached  and  completing  the 
incision  by  means  of  a  probe-pointed  knife  (see  Fig.  383)  slid  along 
the  groove,  by  this  means  obviating  the  possibility  of  injuring  the  blad- 
der with  the  point  of  the  scalpel.  For  the  novice  this  is  a  wise  precau- 
tion, but  unnecessary  for  the  practised  lithotomist,  particularly  if  the 
bladder  contains  a  considerable  quantity  of  fluid,  as  it  always  should 
do  before  commencing  the  operation. 

If  the  patient  be  very  stout  or  the  prostate  enlarged,  the  finger  may 
fail  to  reach  the  bladder.  A  gorget  with  blunt  edges  (see  Fig.  384) 
is  in  such  cases  passed  into  the  bladder  along  the  groove  of  the  staff, 
which  is  then  withdrawn,  and  the  forceps  introduced  along  the  con- 
cavity of  the  gorget. 

An  imperative  precaution  during  this  operation  is,  alu*ays  to  haz'C 
some  guide  in  the  bladder  {whether  staff,  gorget,  or  forceps)  and  nrccr 
to  withdrazv  one  till  another  is  fairly  in  that  viscus.  Otherwise  you  may 
fail  to  reach  the  bladder,  an  unfortunate  accident  likely  to  be  attended  by 
disastrous  results. 

The  rectum  is  liable  to  be  wounded  during  this  operation.  This 
accident  is  obviated  by  taking  care  that  the  lower  bowel  is  thoroughly 
emptied  l^efore  the  operation,  by  keeping  the  staff  well  up  against  the 
pubic  arch,  and  by  directing  the  edge  of  the  knife  outwards,  away  from 
the  anus  in  the  direction  already  indicated.  Should  this  accident  occur, 
the  wound  is  simply  allowed  to  granulate  without  any  active  interference. 
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The  operation  being  completed,  a  stout  perineal  drainage  tube  of 
stiff  rubber  (see  Fig.  385)  is  inserted  in  the  bladder,  and  retained  in 
position  by  means  of  a  suture  of  silkworm-gut  passed  through  it  and 
the  margins  of  the  wound.  The  edges  of  the  wound,  if  extensive,  may 
be  partially  brought  together  by  means  of  a  suture  or  two.  The  bladder 
,  is  then  washed  out  through  the  tube  with  warm  boric  lotion  to  remove 
any  clots  of  blood  or  grit  that  may  be  lying  there.  The  tube  is  removed 
in  the  course  of  three  or  four  days,  when  the  urine  passes  by  the  wound 

for  some  days.  The  surface  of  the  wound  will 
have  begun  to  granulate  and  be  covered  by 
plastic  lymph,  thus  preventing  ab- 
sorption from  septic  urine. 
Urine  will  begin  to  pass  by  the 
urethra  at  periods  varying  from 
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one  to  three  weeks.  In  aged  patients,  the  subjects  of  prostatic  enlarge- 
ment, the  period  was  much  longer;  but  cases  of  this  kind  would  now, 
as  already  explained,  be  dealt  with  suprapubically. 

The  bed  in  which  the  patient  is  placed  is.  of  course,  protected  by 
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waterproof  sheeting,  and  absorbent  cotton-wool  and  cellulose  thickly 
packed  beneath  the  buttocks  and  along  the  perineum,  being  kept  in 
position  by  a  broad  bandage.  The  dressings  should  be  changed  txtty 
three  or  four  hours,  when  saturated  with  urine.  The  usual  precautions 
should  be  taken  to  prevent  the  skin  in  proximity  to  the  wound  getting 
irritated  by  the  urine. 

The  operation  in  male  children.  In  male  children  the  largest  staff 
that  can  be  introduced  with  facility  should  be  employed.  Owing  to  the 
undeveloped  condition  of  the  parts  and  the  delicate  nature  of  the  tissues 
there  may  be  some  difficulty  in  introducing  the  finger  into  the  bladder, 
and  if  force  be  used  the  prostate  and  bladder  may  be  pushed  off  the 
urethra  up  into  the  pelvis.  To  obviate  such  an  occurrence  a  small  blunt 
gorget  should  be  passed  along  the  staff  into  the  bladder,  and  by  this 
the  wound  is  dilated.  On  withdrawal  of  the  staff  the  finger  can  be  in- 
troduced, or  the  forceps,  which  should  be  very  slender,  can  be  slipped 
along  the  gorget  into  the  bladder. 

In  children  a  tube  is  unnecessary  and  irksome.  The  urine  is  allowed 
to  flow  by  the  wound  from  the  first.  Granulation  takes  place  rapidly  in 
them,  so  that  the  wound  is  frequently  completely  closed  in  a  week  or 
ten  days. 

MEDIAN  LITHOTOMY 

For  this  operation  a  curved  staff  with  central  groove  is  generally 
employed.  An  incision  is  made  through  the  skin  and  subcutaneous 
tissues  in  the  central  line  of  the  perineum,  commencing  2  inches  in  front 
of  the  anus  and  extending  downwards  almost  to  its  edge,  merely  cutting 
through  the  skin  at  the  lower  part  of  the  wound.  The  forefinger  of  the 
left  hand  is  then  passed  deeply  into  the  wound  and  the  groove  of  the 
staff  is  felt  in  the  membranous  portion  of  the  urethra.  The  point  of  a 
long,  slender,  straight  bistoury,  with  its  edge  downwards,  is  passed 
along  the  finger  till  it  enters  the  groove  of  the  staff  and  is  then  slid  along 
it,  cutting  through  the  membranous  urethra  and  nicking  the  apex  of  the 
prostate.  No  extensive  wound  of  the  prostate  is  necessary  or  desirable, 
as  the  prostatic  portion  of  the  urethra  is  roomy,  and  dilatable  by  the 
finger  to  such  dimensions  as  will  permit  the  withdrawal  of  any  stone 
that  can  be  removed  by  this  method. 

A  blunt-edged  gorget  (see  Fig.  384)  is  passed  into  the  bladder  along 
the  groove  in  the  staff,  which  is  then  withdraw^n.  The  finger  is  now 
passed  into  the  bladder  along  the  gorget,  which  is  in  turn  withdrawn. 
Then  the  forceps  are  passed  along  the  finger,  and  the  stone  caught  and 
removed  as  already  described  in  connexion  with  the  operation  of  lateral 
lithotomy. 
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Personally  I  always  use  the  straight  staff  (see  Fig.  382),  which  I 
hold  in  my  left  hand,  and  at  once  enter  the  knife  straight  into  its  groove, 
without  any  preliminary  incision  of  the  skin,  cutting  through  the  super- 
ficial parts  as  the  knife  is  withdrawn. 

A  rubber  perineal  tube  is  tied  in  the  bladder  for  two  or  three  days, 
after  which  the  urine  is  allowed  to  flow  by  the  wound  till  it  closes.  The 
after-treatment  is  the  same  as  for  lateral  lithotomy. 

Only  calculi  of  comparatively  small  sizes  can  be  removed  by  this 
method,  and  such  are  best  dealt  with  by  litholapaxy.  This  operation 
should  be  reserved  mainly  for  those  cases  in  which  the  stone  is  impacted 
in  the  prostatic  urethra,  or  growing  partly  there  and  partly  in  the 
bladder  (see  Fig.  375),  and  which  cannot  be  dislodged  backwards  into 
the  bladder  for  removal  by  litholapaxy. 

There  is  scarcely  any  bleeding  unless  the  bulb  is  encroached  on  dur- 
ing the  incisions. 

The  operation  is  frequently  performed  by  inserting  the  knife  with  its 
back  downwards  in  front  of  the  anus,  and  cutting  in  an  upward  direction 
on  the  staff,  the  forefinger  of  the  left  hand  being  placed  in  the  rectum. 
I  consider  the  other  method  superior. 

SUPRAPUBIC  LITHOTOMY 

Operation.  The  operation  of  suprapubic  cystotomy,  by  which  the 
stone  is  reached  and  extracted,  will  be  found  described  in  detail  on 
p.  618.  The  bladder  having  been  opened,  the  stone  is  located  by  the 
left  index-finger.  Lithotomy  forceps  (see  Fig.  380)  are  then  intro- 
duced; the  stone  is  caught  between  the  blades,  and  gently  withdrawn 
through  the  wound. 

The  extent  of  the  wound  in  the  bladder  will  depend  on  the  size  of 
the  stone.  Should  it  be  necessary  to  enlarge  the  wound  first  made  by 
the  knife,  this  is  best  done  by  introducing  the  two  index-fingers  and 
gently  tearing  the  bladder-wall  by  separating  them  to  the  required 
extent.  In  this  way  haemorrhage  is  reduced  to  a  minimum.  It  is  better 
to  enlarge  the  wound  than  to  use  undue  force  in  extraction  of  the  stone, 
by  which  the  bladder-wall  would  be  bruised,  thus  probably  leading  to 
sloughing  of  the  tissues. 

When  the  stone  is  small,  or  if  several  be  present,  the  scoop  (see  Fig. 
381),  aided  by  the  point  of  the  index-finger  in  the  bladder,  will  be  found 
more  efficient  than  forceps.  Should  the  calculus  be  phosphatic  it  will 
probably  break  up  during  extraction,  in  which  case  all  the  debris  must 
be  carefully  removed  by  the  scoop,  and  by  flushing  out  the  bladder  with 
warm  lotion. 
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I  On  completion  of  the  operation  a  stout  drainage  tube  is  introduced 

j  into  the  bladder  and  fixed  in  position  by  a  suture.     Around  this  the 

!  edges  of  the  abdominal  wound  are  loosely  brought  together;  and,  speak- 

i  ing  generally,  the  after-treatment  is  similar  to  that  already  described  in 

I  connexion  with  suprapubic  cystotomy  (see  p.  622). 


I 


RESULTS  OF  OPERATIONS  FOR  VESICAL  STONE 

The  late  Sir  Henry  Thompson  collected  details  of  1,827  lateral  lithot- 
omies performed  in  British  hospitals  previous  to  the  introduction  of  the 
operation  of  litholapaxy,  showing  229  deaths,  or  a  mortality  of  12.53I 
i  Amongst  these  there  were  799  adults,  with  161  deaths,  or  20.i5Jif,  and 

1,028  children,  with  68  deaths,  or  6.61  j^. 

In  a  paper  published  in  the  Lancet,  March,  1885,  1  gave  statistics  of 
2,592  lateral  lithotomies  performed  in  Indian  hospitals  in  1882.  when 
litholapaxy  was  scarcely  practised  in  that  country,  showing  a  mortalit}' 
f  of  13^  on  the  whole — practiciUy  the  same  as  in  British  hospitals. 

Sir  Henry  Thompson  had  1,007  operations  for  vesical  calculus  in  his 

f  own  practice,  amongst  which  there  were  136  perineal  lithotomies,  with 

44  deaths,  or  32.35^,  viz.  115  in  adult  males,  with  42  deaths,  or  36.52'?; 

I  12  in  male  children,  with  i  death,  or  8.33^;  and  9  in  females,  with  i 

j  death,  or  ii.ri^sf. 

There  were  19  suprapubic  lithotomies,  with  5  deaths,  or  26.31^. 
;  There  were  850  lithotrities,  with  49  deaths,  or  5.765?,  viz.  844  in 

j  adult  males,  with  49  deaths,  or  5.80^,  3  male  children  and  3  females 

I  being  successfully  operated  upon. 

Rapid  dilatation  of  the  urethra  was  the  method  of  removal  employed 
by  him  in  2  females,  both  successfully. 
I  Sir  Henry  explains  the  high  mortality  from  lithotomy  in  his  practice 

;  by  the  fact  that  the  worst  cases  were  treated  by  cutting  operations. 

I  lithotrity  being  employed  in  the  less  serious  ones. 

Furthermore  he  draws  attention  to  the  fact  that  of  the  crushing 
I  operations  472  were  done  by  the  old  method  of  lithotrity  by  repeated 

!  '  sittings/  with  37  deaths,  or  7.835?,  whereas  372  were  done  by  lithotrity 

;  at  one  sitting  (Bigelow's  operation),  with  12  deaths,  or  3.22;^. 

In  my  own  practice  I  have  performed  1,443  operations  for  stone  in 
the  bladder.     Amongst  these  there  were  255  perineal  lithotomies  with 
II  deaths,  viz.  55  adult  males,  with  10  deaths,  or  i8.20j^,  and  200  male 
;  children,  with  i  death,  or  0.50;?'. 

There  were  149  suprapubic  lithotomies,  all  in  adult  males,  with  19 

deaths,  or  12.755^.    In  no  of  these  enucleation  of  the  enlarged  prostate 

I  was  performed  at  the  same  time,  with  14  deaths,  or  12.755^,  and  though, 
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as  previously  stated,  all  these  deaths  are  accepted  in  connexion  with  the 
latter  operation,  they  are  here  again  set  down  to  the  suprapubic  lithot- 
omy for  statistical  purposes.  It  is  a  remarkable  fact  that  in  my  practice 
suprapubic  lithotomy  with  enucleation  of  the  prostate  at  the  same  time 
is  not  accompanied  by  a  higher  mortality  than  simple  suprapubic  lithot- 
omy alone. 

There  were  1,035  Htholapaxies,  with  2y  deaths,  or  2.6ijl^,  viz.  815  in 
adult  males,  with  25  deaths,  or  3.06;^;  192  in  male  children,  with  2  deaths, 
or  1.04^;  and  28  in  females,  all  successful. 

Vaginal  lithotomy  was  performed  in  i  female  and  removal  of  the 
stone  by  dilatation  of  the  urethra  in  3,  all  with  success. 

Of  my  1,443  operations  for  stone,  864  were  done  in  India  and  579 
in  England.    The  mortality  in  both  countries  is  practically  the  same. 

From  1864  to  1908  inclusive  there  were  1,560  operations  for  stone  in 
the  bladder  performed  at  St.  Peter's  Hospital,  and  the  introduction  of 
litholapaxy  has  been  followed  by  a  gradual  decline  in  the  death-rate  from 
15.25^^  in  the  first  decade  to  3.87^^  in  1904-8.  In  1908  the  mortality 
was  only  i.6ij^. 
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CHAPTER  XV 

SUPRAPUBIC  PROSTATECTOMY 

Belfield  of  America  must  be  credited  with  the  first  rational  attempt, 
in  1886,  at  a  radical  operation  for  the  removal  of  the  obstruction  caused 
by  the  enlarged  prostate  to  the  natural  flow  of  the  urine ;  but  the  opera- 
tion became  best  known  in  England  in  connexion  with  the  name  of 
McGill  of  Leeds,  who,  in  1888,  brought  it  prominently  to  the  notice  of 
the  profession.  The  operation  consisted  in  opening  the  bladder  supra- 
pubically  and  removing  the  prominent  portion  of  the  prostate  in  the 
viscus.  It  was,  however,  merely  a  partial  prostatectomy,  and  after 
enjoying  a  temporary  popularity  fell  out  of  practice,  owing  to  the  high 
mortality  attendant  thereon,  and  to  the  fact  that  in  a  large  proportion 
of  the  cases  there  was  no  improvement  on  the  previous  condition. 

INDICATIONS  FOR  PROSTATECTOMY 

When  there  is  decided  enlargement  of  the  prostate  in  a  person  of 
advanced  age  giving  rise  to  urgent  symptoms  necessitating  the  employ- 
ment of  a  catheter  as  a  daily  routine  for  emptying  the  bladder  of  its 
residual  urine,  the  operation  of  prostatectomy  should  be  entertained  and 
advocated,  provided  the  growth  be  of  such  a  nature  that  it  is  capable  of 
being  enucleated  entire  and  that  there  be  nothing  in  the  age  of  the  pa- 
tient or  in  his  general  state  of  health  to  contra-indicate  an  operation  of 
this  magnitude. 

In  the  great  majority  of  cases  referred  to  the  consulting  surgeon, 
the  catheter  will  have  been  employed  for  weeks,  months,  or  years,  and 
in  a  large  proportion  of  them  the  reference  will  be  made  owing  to  the 
supervention  of  one  or  more  of  the  usual  complications  incident  to  so- 
called  *  catheter  life,'  viz.  recurring  cystitis,  haemorrhage,  formation  of 
vesical  calculus,  difficulty  in  introducing  a  catheter,  &c.,  and  in  which 
there  is  practically  no  alternative  but  an  operation.  But  prostatectomy 
is  now  attended  by  such  a  low  mortality  and  such  excellent  svbsequent 
results  that  the  habitual  use  of  the  catheter  should  be  anticipated,  or  at 
least  the  operation  should  be  undertaken  as  early  as  possible  after  the 
use  of  the  catheter  becomes  necessary,  before  the  complications  above 
referred  to  set  in.  When  undertaken  whilst  the  patient's  general  health 
is  sound,  and  before  the  advent  of  local  complications,  there  is  prac- 
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tically  no  danger  in  the  operation  in  experienced  hands.  When  these 
complications  set  in,  as  they  invariably  do  sooner  or  later,  and  particu- 
larly when  the  kidneys  become  affected  through  the  backward  pressure 
of  the  urine,  or  through  ascending  pyelitis,  the  operation  must  na'es- 
sarily  be  attended  by  considerable  risk. 

There  is  another  consideration  that  should  strongly  w^eigh  in  favour 
of  early  operation,  viz.  that  recent  experience  has  demonstrated  beyond 
doubt  that  the  adenomatously  enlarged  prostate  has  a  tendency  in  a 
.large  proportion  of  cases  to  assume  a  cancerous  type  under  the  irritat- 
ing influence  of  the  catheter  and  complications  incidental  to  its  habitual 
use. 

To  ascertain  whether  the  prostate  is  capable  of  being  enucleated 
entire  in  its  capsule,  the  patient,  if  capable  of  passing  any  urine  natu- 
rally, is  directed  to  empty  his  bladder  as  far  as  possible,  and  is  then 
placed  on  a  couch  in  the  recumbent  position.  The  bladder  is  emptied  of 
its  residual  urine  by  means  of  a  catheter.  The  forefinger  of  one  hand, 
previously  lubricated,  is  slowly  introduced  into  the  rectum,  and  when  the 
sphincter  ani  is  thoroughly  relaxed  a  survey  of  the  rectal  aspect  of  the 
prostate  is  made.  If  the  organ  be  found  to  be  decidedly  enlarged,  pre- 
senting a  well-marked  tumour  in  the  rectum  more  or  less  rounded  in 
shape,  bilobed  laterally,  with  a  well-marked  furrow  in  the  median  line, 
smooth  on  the  surface,  soft  or  somewhat  dense  to  the  touch,  and  (most 
important  of  all)  movable,  we  know  that  we  have  to  deal  with  the  ordi- 
nary adenomatous  enlargement  of  the  gland  of  advanced  life.  If,  in 
addition,  from  its  prominence  in  the  rectum  we  estimate  the  tumour  to  be 
at  least  of  the  size  of  a  tangerine  orange,  the  case  may  be  regarded  as  in 
all  probability  one  in  which  the  prostate  is  capable  of  being  enucleated 
entire. 

We  next  proceed  to  make  a  bimanual  examination  of  the  prostate. 
This  is  accomplished  by  placing  the  fingers  of  the  other  hand  on  the 
hypogastrium  and  pressing  them,  well  down  behind  the  pubic  arch,  at 
the  same  time  directing  the  patient  to  relax  the  abdominal  muscles. 
Counter-pressure  is  made  by  the  finger  in  the  rectum.  If  the  prostate  be 
decidedly  enlarged  it  will  be  felt  between  the  fingers  of  the  tw'o  hands  and 
can  be  slightly  moved  upwards,  downwards,  or  from  side  to  side,  like  a 
chronically  enlarged  uterus,  but  to  a  less  extent.  If  it  be  very  prominent 
in  the  bladder  the  outgrowth  in  that  viscus  will  be  easily  recognized,  and 
in  thin  subjects  the  origin  of  the  outgrowth,  whether  from  the  right  of 
left  lobe,  or  from  both.  In  thin  or  moderately  stout  patients  this  method 
of  examination  is  easily  accomplished  and  is  most  helpful  for  diagnostic 
purposes.  In  very  stout  patients  it  is  less  satisfactory.  Occasionally 
we  meet  with  patients  who  are  unable  to  relax  their  abdominal  muscles; 
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in  such  cases  the  examination  can  only  be  satisfactorily  accomplished 
under  the  influence  of  an  anaesthetic. 

If  on  bimanual  examination  the  prostate,  with  the  characteristics 
already  described,  be  felt  distinctly,  we  can  at  once  pronounce  the  case 
to  be  one  in  which  the  organ  can  be  enucleated  entire  in  its  capsule,  no 
matter  what  magnitude  it  may  have  attained. 

It  is,  however,  when  we  have  to  deal  with  adenomatous  enlargements 
of  the  prostate  of  smaller  dimensions — say,  less  than  13^  ounces  in 
weight — that  the  greatest  difficulties  present  themselves  as  to  the  pos- 
sibility of  their  enucleation  entire  being  practicable.  For  as  the  records 
of  my  published  cases  show,  we  may  find  complete  dependence  on  the 
catheter,  strange  as  it  may  appear,  with  a  prostate  weighing  ij^  ounces^ 
I  ounce,  or  even  less.  A  prostate  of  i  ounce  in  weight  will  scarcely  feel 
enlarged  per  rectum,  or  even  bimanually,  unless  the  patient  be  very  thin. 
The  only  way  we  can  determine  with  certainty  the  possibility  of  enucleat- 
ing a  prostate  of  this  size  is  by  the  aid  of  the  cystoscopy  If  on  cysto- 
scopic  examination  we  find  that  there  is  a  well-defined  outgrowth  of 
one  lobe,  or  marked  prominence  of  both  lobes  in  the  bladder,  the  case 
may  be  pronounced  to  be  one  permitting  of  enucleation  of  the  gland 
entire,  no  matter  what  its  size  may  be  as  felt  per  rectum, 

TOTAL  ENUCLEATION 

In  the  British  Medical  Journal  of  July  20,  1901,  I  described  my 
operation  of  total  enucleation  of  the  enlarged  prostate  and  gave  full 
details  of  four  successful  cases,  the  first  of  which  had  been  undertaken 
on  December  i,  1900. 

Surgical  anatomy.  The  prostate  is  in  reality  composed  of  twin 
organs,  of  apparently  purely  sexual  function,  which,  in  some  of  the 
lower  animals,  remain  distinct  and  separate  throughout  life,  as  they 
exist  in  the  human  male  during  the  first  four  months  of  foetal  existence. 
After  that  period,  in  the  human  foetus,  they  approach  each  other,  and 
their  inner  aspects  become  agglutinated  together,  except  along  the  course 
of  the  urethra,  which  they  envelop  in  their  embrace. 

These  two  glandular  organs,  which  constitute  the  lateral  lobes  of 
the  prostate,  though  welded  together,  as  it  were,  to  form  one  mass, 
remain,  so  far  as  their  secreting  substance  and  functions  are  concerned, 
practically  as  distinct  as  the  testes,  their  respective  gland-ducts  opening 
into  the  urethra  on  either  side  of  the  verumontanum. 

Each  of  these  two  glandular  bodies,  or  prostates,  is  enveloped  by 
a  strong,  fibro-muscular  capsule;  and  it  is  these  capsules — less  those 
portions  of  them  that  dip  inwards,  covering  the  opposing  aspects  of  the 
glandular  bodies  or  lobes,  and  thus  disappearing  from  view,  being  em- 
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bedded  in  the  substance  of  the  prostatic  mass — that  constitute  the  true 
capsule  of  the  prostate  regarded  as  a  whole.  This  capsule  extends  over 
the  entire  organ  except  along  the  anterior  and  posterior  commissures,  or 
bridges  of  tissue  that  unite  the  lateral  lobes  in  front  of  and  behind  the 
urethra,  thus  filling  in  the  gaps  between  them.  This  true  capsule  is 
intimately  connected  with  the  prostatic  mass,  and  is  incapable  of  being 
removed  from  it  even  by  dissection. 

The  urethra,  accompanied  by  its  surrounding  structures — viz.  its 
longitudinal  and  circular  coats  of  muscles  continued  downwards  from 
the  bladder,  its  vessels  and  nerves — passes  downwards  and  forwards 
between,  and  is  embraced  by,  the  inner  aspects  of  the  two  glands  or 
lobes. 

The  ejaculatory  ducts  enter  the  prostatic  mass  close  together  in  an 

interlobular  depression  at  the 
posterior  part  of  its  upper  as- 
pect, each  duct  coursing  along 
the  inner  aspect  of  the  corre- 
sponding lobe.  They  do  not 
penetrate  the  capsules  of  the 
lobes,  but  pass  forwards  in  the 
interlobular  tissue  to  open  into 
the  urethra. 

The  prostate,  thus  consti- 
tuted and  enveloped  by  its 
true  capsule,  is  further  en- 
cased in  a  second  capsule  or 
sheath,  formed  mainly  by  the 
recto-vesical  fascia,  numerous 
connecting  bands,  however,  passing  between  the  two.  The  nomenclature 
here  adopted  is  that  suggested  by  the  late  Sir  Henry  Thompson  in  his 
work  The  Diseases  of  the  Prostate,  and  is  both  scientific  and  practical. 
Embedded  in  the  outer  capsule  or  sheath,  lies  the  prostatic  plexus  of 
veins,  most  marked  in  front  and  on  the  sides  of  the  prostate.  The 
diagram  (see  Fig.  386)  shows  the  structure  of  the  prostate  and  sur- 
rounding parts. 

There  is  nothing  I  can  call  to  mind  that  illustrates  more  simply  and 
forcibly  the  composition  of  the  prostate  and  its  coverings  than  an  orange. 
If  we  imagine  the  edible  portion  of  an  orange  composed  of  two  seg- 
ments only,  instead  of  several,  with  the  septum  between  them  placed 
vertically,  we  have  a  rough  and  homely  illustration  of  the  formation 
of  the  prostate.  The  strong  fibrous  tissue  which  covers  the  segments  of 
the  orange,  and  which  is  intimately  connected  with  the  pulp,  represents 


Ejaculatory  Dueta 

Fig.  386.  The  Structure  of  the  Pros- 
tate AND  ITS  ENVELOPING  Capsules.  (Dia- 
grammatic transverse  section,) 
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the  true  capsule  of  the  prostate,  the  two  segments  or  halves  of  the  orange 
representing  the  two  lobes.  Further,  the  rind  of  the  orange  outside  all 
represents  the  outer  capsule  or  prostatic  sheath  formed  by  the  recto- 
vesical  fascia. 

And  here  let  me  remark  that  in  the  operation  that  I  shall  presentl)r 
set  forth,  it  is  this  inner  or  true  capsule  as  above  described  that  is  re- 
moved, the  outer  capsule  or  sheath  being  left  behind,  thus  preventing 
infiltration  of  urine  into  the  cellular  tissue  of  the  pelvis.  The  textbooks, 
as  a  rule,  drew  no  distinction  between  the  two  separate  coverings  of  the 
prostate,  treating  them  both  combined,  or  the  outer  one  only,  as  the 
'  capsule.'  To  persons  brought  up  in  this  school  of  thought  and  teaching 
my  operation  must  at  first  sight  necessarily  have  appeared  impossible. 

In  most,  if  not  all,  cases  of  enlargement  of  the  prostate  of  declining 
life  (cancer  being  excluded)  the  overgrowth  is  adenomatous  in  charac- 
ter, numerous  encapsuled  adenomatous  tumours  being  found  embedded 
within  the  substance  of  the  lobes,  and  frequently  protruding  on  their 
surfaces.  They  sometimes  assume  the  form  of  polypoid  outgrowths 
which,  however,  are  invariably  enclosed  within  the  true  capsule,  which 
is  pushed  before  them. 

My  ideal  operation  at  the  outset  consisted  in  enucleating  the  enlarged 
prostate  entire  in  its  capsule  out  of  the  encasing  sheath,  leaving  the 
urethra  with  its  accompanying  structures  behind.  But,  as  will  subse- 
quently appear,  I  discovered  at  an  early  stage  in  the  history  of  the 
operation  that  the  prostatic  urethra  might  be  torn  or  even  partially 
or  entirely  removed,  with  equally  good  eventual  results. 

Operation.  The  pubes  having  been  previously  shaved  and  the  parts 
rendered  aseptic,  the  bladder  is  thoroughly  washed  out  with  an  antiseptic 
lotion,  as  in  this  disease  the  urine  is  almost  invariably  foul.  The 
catheter  employed  for  this  purpose  should  be  made  of  rather  stiff  gum- 
elastic,  and  be  of  the  largest  size  that  the  urethra  will  readily  admit. 

Suprapubic  cystotomy  is  now  performed.  After  washing  out  the 
bladder  the  catheter  is  left  in  situ,  and  the  viscus  is  distended  with  boric 
lotion.  The  nozzle  of  the  large  syringe  employed  for  this  purpose,  which 
is  filled  with  lotion,  is  inserted  in  the  end  of  the  catheter,  thus  acting  as 
a  plug  to  prevent  leakage  from  the  bladder,  and  the  syringe  being  ready 
to  further  distend  the  bladder  with  fluid,  if  necessary,  as  the  operation 
proceeds.  An  incision  varying  in  length  from  2y2  to  y/2  inches,  accord- 
ing to  the  stoutness  of  the  patient  and  the  size  of  the  prostate,  is  made  in 
the  median  line  of  the  abdomen,  its  lower  end.  reaching  to  the  level  of 
the  pubic  arch.  This  incision  is  rapidly  carried  down  through  or  between 
the  recti  muscles  till  the  prevesical  space  is  opened.  Any  bleeding" 
vessels  are  clamped  by  catch-forceps,  the  forefinger  is  introduced  into 
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the  lower  angle  of  the  wound,  and  the  prevesical  fat  scraped  upwards  off 
the  bladder  by  the  finger-nail  for  the  whole  length  of  the  wound.  The 
peritoneum,  which  should  not  be  seen,  is  thus  pushed  upwards  out  of 
harm's  way,  and  the  bladder  appears  deeply  in  the  wound,  quite  tense, 
glistening,  and  of  a  pale  white  colour,  with  large  and  tortuous  veins 
coursing  in  its  substance.  Selecting  an  area  devoid  of  veins,  the  point 
of  the  scalpel  is  plunged  boldly  into  the  bladder,  and  an  incision  about  i 
inch  long  is  made  in  the  vertical  direction  toward  the  symphysis.  The 
wound  in  the  bladder  can  be  subsequently  enlarged  if  necessary;  and 
this  is  best  effected — as  being  attended  by  least  bleeding — by  separating 

two  fingers  placed  in  the 
wound,  and  thus  tearing  the 
bladder-wall  to  the  required 
extent.  On  withdrawal  of  the 
scalpel  the  forefinger  is  intro- 
duced into  the  bladder  as  the 
lotion  rushes  out  through  the 
wound,  and  a  general  survey 
of  the  viscus  is  made.  Should 
calculi  be  present  they  are  at 
once  removed  by  forceps  or 
scoop. 

The  forefinger  of  the 
other  hand  is  next  introduced 
into  the  rectum  to  render  the 
prostate  prominent  in  the 
bladder,  and  to  keep  it  steady 
during  the  manipulation  by 
the  finger  in  the  bladder. 
The  mucous  membrane  over 
the  most  prominent  portion 
of  one  lateral  lobe  (see  Fig. 
387),  or  over  the  so-called 
'  middle  '  lobe  if  there  be  but 
one  prominence,  is  scored  through  by  the  finger-nail,  and  gradually 
detached  by  it  from  the  prominent  portion  of  the  prostate  in  the  blad- 
der. This  portion  of  the  enlarged  prostate  is  covered  merely  by  mucous 
membrane,  so  that  when  this  is  scraped  through  and  detached  the  true 
capsule  of  the  prostate  is  at  once  reached. 

Keeping  the  finger's  point  in  close  contact  with  the  capsule,  the 
enucleation  of  the  prostate  out  of  the  enveloping  sheath  outside  the 
bladder  is  proceeded  with  by  insinuating  the  finger-tip  in  succession  be- 


Lobe 


Bladder- 
wall 


.Left  Lobe 
-Skeatk 

THan^ular 
Ligament 


Urethra 

Fig.  387.  Horizontal  Section  of  the 
Prostate  and  the  Bladder.  Showing  the 
point  at  which  enucleation  commences. 
(Diagrammatic, ) 
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hind,  outside,  and  in  front  of  one  lateral  lobe,  thus  separating  the  cap- 
sule from  the  sheath.  The  finger  is  then  swept  in  a  circular  fashion 
from  without  inwards,  in  front  of,  and  to  the  inner  side  of  the  lobe, 
detaching  this  from  the  urethra,  which  is  felt  covering  the  catheter,  and 
pushed  forwards  towards  the  symphysis  between  the  lateral  lobes,  which 
will,  as  a  rule,  have  separated  along  their  anterior  commissure  in  the 
course  of  the  manipulations.  The  other  lobe  is  attacked  and  treated  in 
the  same  manner.  The  finger  is  next  pushed  well  downwards  behind  the 
prostate  and  the  inferior  surface  of  the  gland  is  peeled  off  the  triangular 
ligament.  When  the  prostate  is  felt  free  within  its  sheath  and  separated 
from  the  urethra,  with  the  finger  in  the  rectum,  aided  by  that  in  the 
bladder,  it  is  pushed  into  the  bladder  through  the 
opening  in  the  mucous  membrane,  which,  during 
the  manipulations,  will  have  become  considerably 
enlarged. 

The  prostate,  which  now  lies  free  in  the  bladder, 
is  withdrawn  by  strong  forceps  (see  Fig.  388) 
through  the  suprapubic  wound.  And  here  I  may 
remark  that  it  is  astonishing  through  what  a  com- 
paratively small  wound  a  very  large  prostate  can 
be  delivered,  owing  to  the  elasticity  and  compressi- 
bility of  the  adenomatous  growth  between  the  blades 
of  the  forceps.  Sometimes  the  lobes  become  de- 
tached along  both  anterior  and  posterior  commis- 
sures and  come  away;  separately. 

The  question  now  arises.  What  becomes  of  the 
ejaculatory  ducts  in  the  course  of  this  operation? 
When  the  lobes  come  away  separately  they  are 
probably  left  behind  uninjured,  attached  to  the 
urethra.  When  the  prostate  comes  away  as  a  whole, 
they  may  be  torn  across,  or  pulled  out  of  the  gland. 
But,  as  will  subsequently  appear,  in  the  vast  major- 
ity of  my  later  operations,  the  distorted  portion  of 
the  urethra  behind  the  verumontanum  has  been  re- 
moved with  the  prostate,  the  urethra  being  severed 
at  the  position  at  which  the  ejaculatory  ducts  enter  it,  the  ducts  as  a 
rule  remaining  adherent  to  the  portion  of  the  prostatic  urethra  that  is 
left  behind. 

Almost  from  the  commencement  I  have  abandoned  the  employment 
of  any  cutting  instrument  for  incising  the  mucous  membrane,  finding 
the  finger-nail  alone  most  convenient  and  expeditious.  Besides,  when 
scalpel  or  scissors  are  employed  there  is  danger  of  cutting  the  capsule, 


Fig.  388.  Forceps 
FOR  Delivering  the 
Prostate  from  the 
Bladder. 
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and  the  guiding  line  being  thus  lost,  the  finger  flounders  about  inside, 
enucleating  isolated  adenomatous  tumours  instead  of  the  whole  organ 
in  its  capsule. 

When  I  first  conceived  the  possibility  of  removing  the  whole  prostate, 
my  ideal  operation  consisted,  as  already  stated,  in  enucleating  the  en- 
larged gland  in  its  capsule  out  of  the  enveloping  sheath,  leaving  the 


Fig.   389.     Enucleated   Prostate.  Fig.   390.     Enucleated   Prostate. 

Showing  right,   a,  and  left,   b,   lobes,  Showing   right,   a,   and   left,   b,   lobes, 

and  outgrowth,  c,  in  the  bladder  grow-  and  enormous  outgrowth,  a',  b',  in  the 

ing  from  the  left  lobe.     The  catheter  bladder  derived  from  both  lobes, 
occupies  the  course  of  the  urethra. 

urethra  behind;  and  this  was  the  procedure  undertaken  in  my  earlier 
cases. 

I  have  latterly  almost  completely  abandoned  the  attempt  to  preserve 
the  urethra  entire  in  the  enucleation  of  the  prostate.  The  excellent 
permanent  results  obtained  from  partial  removal  of  the  urethra  with  the 
organ  have  convinced  me  that  no  advantage  is  to  be  gained  by  leaving 
the  vesical  end  of  the  urethra  behind.  In  a  large  proportion  of  cases  of 
enlarged  prostate  this  vesical  end  of  the  urethra  is  extremely  dilated, 
being  trumpet-shaped,  or  distorted  out  of  any  shape  resembling  a  more 
or  less  circular  tube  as  in  the  normal  prostatic  urethra  (see  Fig.  389), 
Even  when  it  is  left  behind,  I  have  always  had  my  doubts  as  to  its 
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ultimate  fate  in  most  instances.  The  probability  is  that,  through  want  of 
support  and  adequate  blood-supply,  it  sloughed  in  large  part,  and  came 
away  in  the  washings  during  the  after-treatment. 

Examination  of  specimens  of  prostate  which,  in  removal,  have 
opened  along  the  anterior  commissure  (see  Fig.  390) — to  which  cate- 
gory the  great  majority  belong — will  show  that  the  dilated  portion  of 
the  prostatic  urethra,  viz.  that  portion  lying  between  the  verumontanum 
and  the  vesical  outlet,  has  come  away  with  the  prostate,  the  urethra  in 
front  of  this  being  left  behind.  The  portion  of  the  urethra  behind 
the  point  at  which  the  ejaculatory  ducts  enter  it  is  much  more  adherent 
to  the  prostate  than  that  in  front  of  it,  between  this  point  and  the  tri- 
angular ligament.  In  fact,  in  the  greatly  enlarged  prostate  this  latter 
portion  lies  quite  loosely  attached  to  the  lobes  on  either  side.  When  a 
prostate  is  enucleated  in  its 
capsule  from  the  sheath  all 
round,  and  the  lobes  are  gently 
separated  from  the  triangular 
ligament  by  the  point  of  the 
finger,  the  organ  can  be  felt 
hanging  on  by  the  urethra  and 
the  ejaculatory  ducts,  and  the 
finger-tip  can  be  easily  inserted 
on  either  side  between  the  infe- 
rior portion  of  the  prostatic 
lobe  and  the  urethra.  If  now 
the  finger-tip  be  placed  behind 
the  prostate  in  the  median  line 
above  the  ejaculatory  ducts, 
and  the  prostate  be  propelled 
upwards  into  the  bladder  by 
the  finger  in  the  rectum,  the 
urethra  will  be  found  to  snap 
across  at  the  verumontanum, 
leaving  the  ejaculatory  ducts, 
as  a  rule,  adherent  to  the  por- 
tion of  the  prostatic  urethra 
left  behind. 

Toilet  of  the  wounds. 
With  the  delivery  of  the  prostate  from  the  bladder  the  essential  part  of 
the  operation  may  be  regarded  as  completed.  The  forefinger  of  one  hand 
is  reintroduced  into  the  bladder  forthwith,  and  that  of  the  other  hand 
into  the  rectum.     The  opposing  surfaces  of  the  cavity,   from  which 


Fig.  391.  Enucleated  Prostate.  Show- 
ing right,  A,  and  left,  b,  lobes  covered  by  a 
thin  layer  of  the  sheath,  and  outgrowths 
a',  b',  in  the  bladder  from  these  lobes  re- 
spectively. 
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the  prostate  has  been  enucleated,  are  then  pressed  together  all  round 
the  vesical  orifice  between  the  tips  of  the  fingers.  By  thoroughly  knead- 
ing the  opposed  surfaces  together  in  this  manner  the  contraction  of  the 
cavity,  and  its  diminution  in  size,  are  facilitated,  and  haemorrhage  is 
thus  arrested,  just  as  a  dentist  presses  the  gums  together  after  the  ex- 
traction of  a  tooth,  or  the  accoucheur  does  the  flaccid  womb  after 
parturition,  with  a  similar  object  in  view. 

The  bladder  is  then  irrigated  with  hot  boric  lotion  (temperature 
about  iio°  F.)  through  the  catheter  still  in  situ,  for  the  purpose  of  re- 
moving clots,  and,  further,  to  control  bleeding. 
This  process  should  not,  however,  be  continued  for 
more  than  two  or  three  minutes,  as  I  find  from 
experience  that  these  irrigations  not  infrequently 
promote  bleeding,  instead  of  diminishing  it,  if  the 
irrigation  be  continued  too  long. 

The  bladder  having  been  cleared  of  clots,  and 
whilst  the  irrigation  is  still  proceeding,  a  stout  india- 
rubber  drainage  tube  is  introduced  through  the 
suprapubic  wound.  The  dimensions  and  manage- 
ment of  this  tube  I  regard  as  of  the  utmost  impor- 
tance in  the  after-treatment  of  this  operation.  I 
have  been  gradually  increasing  the  calibre  of  this 
tube,  till  I  now  invariably  employ  %-inch  tubing, 
with  a  lumen  of  ^  inch  in  diameter.  Two  large 
perforations  or  eyes  are  made  as  near  as  possible 
to  the  vesical  end  of  this  tube  (see  Fig.  392).  on 
opposite  sides  of  it.  Only  about  i  inch  of  the  tube 
should  project  into  the  bladder,  just  sufficient  for 
the  side  openings  to  lie  completely  within  its  cavit}*. 
When  the  bladder  is  allowed  to  contract,  the  tube  is 
gripped  by  it,  so  that  the  whole  of  the  urine  escapes 
through  the  tube.  In  this  way  infection  of  the  loose 
tissues  in  the  prevesical  space  is  obviated  and 
cellulitis  prevented.  On  no  account  should  the  tube 
be  inserted  into  the  prostatic  cavity,  our  object  be- 
ing to  facilitate  by  every  means  the  contraction  of 
this  cavity.  If  more  than  i  inch  of  the  tubing  be 
introduced  into  the  bladder,  it  will  press  on  its  base 
and  give  rise  to  constant  straining,  and  pain  in  the 
end  of  the  penis  like  that  caused  by  vesical  stone. 
The  edges  of  the  parietal  wound  are  now  brought  together  around 
the  tube  by  silkworm-gut  sutures,  one  or  two  of  which  should  pass  deeply 


Fig.  392. 

Prostatectomy 

Drainage  Tube. 

Actual  size. 
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through  the  recti  muscles.  On  no  account  should  buried  sutures  be  em- 
ployed, as  they  are  certain  to  be  infected  by  the  urine.  One  of  the  sutures 
should  pass  through  the  drainage  tube  to  keep  it  securely  in  position. 
No  sutures  are  inserted  in  the  bladder. 

Before  withdrawing  the  catheter  and  applying  the  dressings  the 
bladder  is  once  more  irrigated,  in  order  to  remove  clots  and  ascertain 
that  drainage  is  quite  free.  Finally,  a  couple  of  inches  of  broad  iodo- 
form-gauze  tape  are  inserted  in  one  angle  of  the  wound  against  the 
side  of  the  tube,  and  left  there  for  twenty-four  hours.  This  is  done 
for  the  purpose  of  preventing  the  accumulation  of  fluids  in  the  prevesical 
space.  The  wound  is  now  covered  with  cyanide  of  zinc  gauze,  and  the 
patient  deeply  swathed  in  absorbent  dressings — front,  sides,  and  back. 
The  whole  dressing  is  kept  in  place  by  a  broad  flannel  binder  or  many- 
tailed  bandage,  loosely  applied.  Cotton-wool,  wood-wool  tissue,  or  cel- 
lulose may  be  employed.  The  last  is  most  absorbent  and  keeps  the  pa- 
tient driest ;  but  a  thin  layer  of  cotton-wool  should  be  placed  between  it 
and  the  skin;  otherwise  the  cellulose,  when  wet,  forms  a  pulp,  which 
adheres  to  the  skin  and  feels  cold  and  clammy. 

After-treatment.  The  dressings  should  be  changed  when  satu- 
rated with  urine,  every  four  or  six  hours,  according  to  the  quantity 
of  fluid  secreted.  During  the  first  twenty-four  hours  after  opera- 
tion there  will  generally  be  some  clots  of  blood  lying  in  the  drain- 
age tube;  these  should  be  removed  by  long  slender  forceps  at  each 
dressing. 

The  bladder  should  be  irrigated  once  daily  by  the  surgeon  himself, 
with  warm  boric  lotion  or  a  weak  solution  of  permanganate  of  potash. 
For  this  purpose  a  long  glass  nozzle  attached  to  the  rubber  tubing  of  an 
irrigating  can  is  best,  the  nozzle  being  introduced  through  the  drainage 
tube.  During  the  first  few  days  there  should  be  very  little  pressure  of 
fluid  on  the  bladder,  the  irrigating  can  being  held,  or  placed  on  a  table, 
a  little  above  the  level  of  the  patient's  abdomen,  so  that  the  lotion  flows 
into  the  bladder  and  out  again  through  the  drainage  tube  with  very 
little  force.  It  is  all-important  that  in  the  early  days  the  drainage  should 
be  thoroughly  free,  and  that  no  pressure  should  be  thrown  on  the  cavity 
from  which  the  prostate  has  been  removed,  either  by  the  accumulation 
of  urine  in  the  bladder  or  by  pressure  from  a  high  column  of  lotion,  so 
that  the  cavity  may  remain  at  rest,  and  that  blood-clot  adherent  to  its 
surface  may  be  undisturbed,  thus  obviating  bleeding  and  facilitating  the 
healing  process.  This  is  the  main  object  with  which  I  employ  such  a 
stout  drainage  tube — that  the  urine  and  clots  may  escape  through  it 
freely,  and  that,  consequently,  there  may  be  no  straining,  which  would 
have  the  effect  of  dilating  the  cavity.     Patients  who  pass  no  urine  per 
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urethram  for  ten  or  twelve  days  after  operation  almost  invariably  do 
j  best. 

The  patient  should  lie  on  his  back  for  twenty-four  hours,  after  whidi 
he  should  be  placed  alternately  on  either  side,  and  on  his  back.    During 
i  the  first  four  or  five  days  he  should  not  be  allowed  to  make  any  exertion, 

i  all  movements  being  effected  by  nurses.    Should  there  be  any  oozing  of 

I  blood  after  the  operation,  the  foot  of  the  bed  should  be  raised  on  blocks 

I  and  hypodermic  injections  of  ergotin  given.     Shock,  when  it  occurs 

;  immediately  after  operation,  should  be  treated  by  warmth  from  hot- 

\  water  bottles,  extra  clothing,  hypodermic  injections  of  strychnia,  and 

[  enemata  of  coffee  and  brandy.    Pain  or  spasms  of  the  bladder  should  be 

f  relieved  by  hypodermic  injections  of  morphia.     Should  there  be  any 

\  bronchial  catarrh  or  other  lung  affection,  the  patient's  head  and  shoul- 

[  ders  should  be  well  raised  by  pillows  after  the  first  twenty-four  hours 

\  succeeding    the    operation.      And    in    any    case    this    position   should 

:  be   encouraged  early,   so  as  to  obviate  hypostatic  congestion  of  the 

lungs. 
'  As  a  rule,  I  remove  the  large  tube  four  days  after  operation.    If  the 

patient  be  thin,  the  tube  may  be  dispensed  with  in  three  days;  if  he  be 
;  very  stout,  it  should  be  left  in  for  five  days.    By  this  time  plastic  Ijmph 

?  will  have  been  thrown  out  round  the  tube,  thus  shutting  off  the  prevesical 

;  space  from  contact  with  the  urine  and  in  this  way  avoiding  the  occur- 

rence of  cellulitis.  Before  removal  of  the  large  tube  a  smaller  tube 
should  be  passed  through  its  lumen  and  left  in  the  fistula  for  a  few  days, 
to  facilitate  free  drainage  from  the  bladder,  the  wound  in  which  may 
then  be  allowed  to  close  as  rapidly  as  nature  can  accomplish  this  by 
granulation. 

The  sutures  are  removed  on  the  seventh  or  eighth  day,  by  which 
!  time  primary  union  will  have  taken  place  in  the  parietal  wound,  save, 

I  of  course,  in  the  track  of  the  tube. 

;  Irrigation  of  the  bladder  must  be  continued  daily — twice  daily,  if 

;  the  urine  be  at  all  foul — by  inserting  the  long  glass  nozzle  of  the  irrigator 

through  the  fistula  right  down  into  the  viscus.  The  return  stream  will 
in  the  early  days  flow  out  beside  the  nozzle ;  but  as  the  fistula  contracts 
the  nozzle  will  fill  it ;  and  the  irrigation  is  then  accomplished  by  alter- 
nately filling  the  bladder  with  the  lotion  and  then  withdrawing  the 
;  nozzle,  when  the  fluid  will  rush  out  with  more  or  less  force.    As  the 

case  advances  more  and  more  pressure  on  the  bladder  may  be  employed. 
The  irrigation  should  be  continued  till  the  boric  lotion  returns  quite 
clear,  or  the  permanganate  lotion  unaltered. 

After  nine  or  ten  days  from  the  operation  Janet's  method  of  irriga- 
tion may  be  employed,  if  possible.    This  consists  in  introducing  the  glass 
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nozzle  into  the  urethra  and  gradually  raising  the  irrigating  can  till  the 
column  of  fluid  forces  the  lotion  into  the  bladder  and  out  through  the 
suprapubic  opening.  This  is,  perhaps,  the  best  method  of  flushing  out 
the  bladder,  but  some  patients  will  not  tolerate  it,  owing  to  the  pain 
produced.  It  should  never  be  employed  during  the  first  week  after 
operation  for  fear  of  causing  bleeding;  and  if  it  cause  pain  it  should  not 
be  employed  at  all.  Patients  vary  much  in  their  tolerance  of  this  method 
of  irrigation. 

After  a  fortnight  or  so,  when  the  bladder  is  distended  by  lotion 
through  the  nozzle  placed  in  the  suprapubic  opening,  the  patient  will 
frequently  pass  the  lotion  per  urethram  as  rapidly  as  it  enters  the  blad- 
der. When  this  takes  place,  it  is  an  effectual  method  of  flushing  out 
the  bladder. 

It  will  be  observed  that  I  have  not  hitherto  referred  to  the  employ- 
ment of  the  catheter  for  the  purpose  of  washing  out  the  bladder  during 
the  after-treatment.  In  the  early  days  after  the  introduction  of  this 
operation  I  was  in  the  habit  of  introducing  a  large-sized  gum-elastic 
catheter  through  the  urethra  daily  after  the  third  or  fourth  day  from 
the  operation,  and  irrigating  the  bladder  through  this.  The  catheter 
was  introduced  partly  in  consequence  of  my  apprehension  that,  if  it 
were  not  thus  employed,  there  might  be  contraction  of  the  deep  urethra 
during  healing  of  the  prostatic  cavity.  Experience  has,  however,  taught 
me  that  my  apprehension  in  this  respect  was  quite  unfounded,  for  in 
not  a  single  instance  has  there  been  any  contraction  to  interfere  with  the 
free  flow  of  urine.  I  do  not  now  introduce  a  catheter  till  the  suprapubic 
fistula  has  contracted  to  such  narrow  dimensions  that  it  will  not  admit 
the  nozzle,  so  that  irrigation  cannot  be  practised  in  this  way.  It  is 
employed  only  during  the  few  days  before  the  patient  begins  to  pass 
urine  per  urethram  in  volume,  in  order  to  keep  the  bladder  clean  during 
this  transition  period.  When  once  natural  micturition  is  established, 
the  bladder  is,  of  course,  automatically  flushed  out. 

The  management  of  the  bowels  is  of  the  utmost  importance.  For 
three  or  four  days  previous  to  the  operation  the  bowels  should  be  freely 
moved  once  daily  at  least,  by  means  of  a  laxative  pill  given  at  night 
and  a  mild  saline  in  the  morning.  On  the  morning  of  the  operation  the 
lower  bowel  should  be  emptied  by  means  of  an  enema.  The  bowels 
should  then  be  left  undisturbed  for  two  or  three  days,  when  they  should 
be  freely  moved  by  castor  oil  or  liquorice  powder,  or  any  drug  that 
can  be  depended  on  to  act  with  certainty  and  efficiency.  After  this 
the  bowels  should  be  moved  gently  once  a  day  by  means  of  a  pill  taken 
at  night  or  a  saline  in  the  morning,  or  both  if  necessary.  Patients  of 
the  prostate  age  confined  to  bed  are  liable  to  the  accumulation  of  faeces 
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in  the  rectum  forming  a  hard  mass,  owing  to  the  want  of  tone  in  the 
bowel.  The  occurrence  of  this  is  attended  by  much  discomfort  and 
spasm  of  the  bladder  from  pressure  thereon,  and  this  must  be  guarded 
against.  Should  its  presence  be  suspected,  a  finger  should  be  introduced 
into  the  rectum,  the  mass  broken  down,  and  removed  by  an  enema. 

Patients  should,  as  a  rule,  be  confined  to  their  rooms,  but  not  neces- 
sarily kept  in  bed,  for  three  or  four  days  before  the  operation.  Poor, 
broken-down  hospital  patients  will  require  to  be  kept  under  observation 
for  several  days  at  least,  in  order  that  they  may  be  fed  up,  and  their 
general  health  improved  before  operation. 

I  have  entered  somewhat  at  length  into  the  details  of  the  after- 
treatment,  because  I  consider  that  an  intelligent  appreciation  of,  and 
attention  to,  them  is  not  less  essential  to  success  than  the  skilful  per- 
formance of  the  operation. 

Secondary  haemorrhage.  Secondary  haemorrhage  has  occurred  in 
a  few  instances.  It  is  a  very  rare  sequela  of  the  operation,  but  has  to 
be  dealt  with  occasionally. 

Slight  arterial  haemorrhage  may  occur  from  the  suprapubic  wound 
on  removal  of  the  large  drainage  tube  on  the  fourth  or  fifth  day.  This 
is  purely  traumatic  and  due  to  the  fact  that  the  tube  is  gripped  by  the 
bladder.  The  utmost  gentleness  should  be  employed  in  removing  the 
tube,  which  should  be  withdrawn  slowly,  and  with  a  slight  rotator)' 
movement,  should  it  be  gripped  very  tightly  by  the  wound.  The  bleed- 
ing from  this  cause  is  always  trifling,  and  automatically  ceases  in  a 
short  time. 

Should  there  be  any  obstruction  to  the  free  flow  of  the  contents  of 
the  bladder  through  the  tube  during  the  early  days  after  operation,  the 
prostatic  cavity  is  liable  to  be  dilated,  resulting  possibly  in  venous 
haemorrhage  from  its  walls.  This  is  controlled  by  readjusting  the  tube 
in  such  a  manner  that  free  outlet  is  given  to  the  urine,  and  by  irrigating 
the  bladder  through  the  tube  with  boric  lotion  as  hot  as  the  patient 
can  bear. 

But  the  most  serious  form  of  haemorrhage  takes  place,  strange  to 
say,  in  the  case  of  patients  in  whom  the  healing  process  is  most  rapid, 
resulting  in  the  suprapubic  wound  closing  earlier  than  usual.  Urine  is 
then  passed  per  tiretltram  before  the  prostatic  wound  is  sufficiently  healed 
to  bear  the  resultant  pressure  on  its  surface,  and  haemorrhage  may  take 
place  owing  to  spasm  of  the  bladder  and  the  consequent  undue  pressure 
on  the  prostatic  cavity.  Should  this  occur,  a  full-sized  rubber  or  gum- 
elastic  catheter  should  be  introduced  through  the  urethra  and  tied  m 
the  bladder,  so  as  to  give  free  exit  to  its  contents. 

But  should  the  haemorrhage  persist,  giving  rise  to  pain  and  spasm 
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from  the  accumulation  of  clots  in  the  bladder,  no  time  should  be  lost  in 
reopening  the  suprapubic  wound,  and  in  reinserting  a  large  drainage 
tube  for  a  few  days,  to  relieve  the  pressure  on  the  walls  of  the  prostatic 
cavity.  Hypodermic  injections  of  ergotin  and  the  administration  by 
the  mouth  of  calcium  chloride  should  also  be  employed. 


CHAPTER  XVI 

PERINEAL  PROSTATECTOMY:  OPENING  A  PROSTATIC 

ABSCESS 

Concurrently  with  the  introduction  and  development  of  suprapubic 
methods  of  removing  the  enlarged  prostate  numerous  procedures  have 
been  devised  for  its  excision  by  the  perineal  route. 

DITTEL'S  OPERATION 

The  earliest  suggestion  in  this  direction  came,  I  believe,  from  van 
Dittel  in  the  years  1880-90.  His  operation  consisted  in  removing  a 
wedge-shaped  portion  from  the  under  surface  of  one  or  both  lobes  of 
the  enlarged  prostate  with  a  view  to  relieve  the  pressure  on  the  urethra. 
This  was  accomplished  through  an  incision  extending  from  the  median 
raphe  round  the  sphincter  ani  to  the  tip  of  the  coccyx.  The  ischio- 
rectal fossa  was  opened  up,  and  by  dissection  the  rectum  was  separated 
from  the  prostate,  which  was  exposed,  and  a  wedge-shaped  portion 
removed  from  one  lobe.  By  extending  the  dissection  in  front  a  little 
beyond  the  middle  line  the  other  lobe  could  be  exposed  and  similarly 
dealt  with.  An  essential  feature  was  that  the  bladder  and  urethra  were 
left  intact. 

This  operation  does  not  appear  to  have  been  performed  in  many 
instances,  and  the  records  of  cases  were  not  very  encouraging,  fistute 
remaining  in  some  of  them  owing  to  the  urethra  or  bladder  having  been 
opened  during  the  procedure,  and  imperfect  results  being  obtained  in 
others. 

NICOLL'S  OPERATION 

Nicoll  modified  this  operation  by  performing  a  preliminary  supra- 
pubic cystotomy.  This  was  done  for  the  purpose  of  introducing  one  or 
two  fingers  into  the  bladder  with  a  view  to  pushing  the  prostatic  tumour 
into  the  perineal  wound,  thus  facilitating  its  removal,  and  at  the  same 
time  obviating  the  opening  of  the  mucous  membrane  of  the  bladder  or 
urethra. 

Alexander's  operation.  The  procedure  adopted  by  Alexander  was 
somewhat  similar  to  that  of  Nicoll,  except  that  the  urethra  was  opened 
on  a  staff  and  a  perineal  tube  inserted  for  drainage  of  the  bladder. 
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GOODFELLOW'S  OPERATION 

The  patient  being  placed  in  the  lithotomy  position  and  a  staff  intro- 
duced, a  median  incision  is  made  in  the  perineum  from  the  base  of  the 
scrotum  to  the  margin  of  the  anus  and  carried  down  to  the  membranous 
urethra,  which  is  entered  by  a  lithotomy  knife,  and  the  opening  ex- 
tended to  the  neck  of  the  bladder.  The  staff  is  then  withdrawn  and 
the  finger  introduced.  With  the  tip  of  the  finger  the  prostatic  lobes  are 
enucleated,  commencing  at  the  perineal  aspect  of  the  gland  and  working 
up  towards  the  bladder,  and  removed  through  the  perineal  wound.  The 
prostatic  urethra  is  necessarily  removed  with  the  gland.  No  drainage 
tube  is  inserted,  the  urine  being  allowed  to  flow  through  the  wound. 
Formerly  Dr.  Good  fellow  passed  a  catheter  through  the  wound  every 
second  day  for  a  week  or  so  to  keep  up  free  drainage,  but  latterly  this 
practice  has  been  abandoned,  neither  irrigation  nor  the  passage  of  a 
catheter  being  permitted,  and  the  cases  are  said  to  do  as  well  as  or  even 
better  than  under  the  old  practice. 

PROUST'S  OPERATION 

In  1 90 1  perineal  prostatectomy  received  a  marked  impetus  owing  to 
the  practical  and  lucid  description  of  the  operation  given  by  Proust,  of 
Paris,  in  the  October  issue  of  the  Presse  Mcdicale,  subsequently  elabo- 
rated in  his  work  Prostatcctomie  perineals  This  operation,  with  modifi- 
cations by  various  surgeons,  was  largely  practised  on  the  Continent  in 
the  years  immediately  following,  and  is  so  still  in  America,  the  most 
enthusiastic  exponents  being  Albarran  in  France  and  Young  in  Amer- 
ica. During  the  last  three  or  four  years,  however,  this  operation  has 
been  undergoing  a  gradual  displacement  by  the  writer's  operation  of 
suprapubic  enucleation,  termed  in  France  '  prostatcctomie  transvesicale.' 
Perineal  prostatectomy  has  never  been  at  all  largely  practised  in  Eng- 
land. 

Proust's  operation  is  as  follows:  The  bladder  having  been  washed 
out,  a  staff  is  introduced.  The  patient  is  then  placed  in  the  *  inverted 
perineal  position.'  By  means  of  a  metal  framework  attached  to  the 
operating  table  the  patient's  legs  are  held  vertically  and  the  thighs 
horizontally.  The  buttocks  are  raised  on  an  inclined  plane,  so  that  the 
sacrum  is  almost  vertical  and  the  perineum  directed  upwards  towards 
the  ceiling  of  the  room.  The  staff  is  held  by  an  assistant  so  as  to  lift 
the  urethra  towards  the  pubic  arch  and  thus  avoid  its  being  opened 
during  the  preliminary  dissection  of  the  perineum. 

A  concave  incision,  with  its  convexity  forwards  (see  Fig.  393),  is 
carried  through  the  skin  and  subcutaneous  tissues  across  the  perineum  to 
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FiG-  393-    The  Superficial  Incision  in  Perineal  Prostatectomy.    (Proust.) 


Fig.  394.    Section  of  the  Recto-urethral  Muscles.     {Proust,) 


PROUST'S  OPERATION 


m 


the  ischium  on  either  side,  at  a  distance  of  two  fingers'  breadth  from 
the  anus.  The  external  anal  sphincter  then  comes  into  view  behind,  and 
the  bulb,  covered  by  the  bulbo-cavernosus  muscles,  in  front.  The  median 
fibro-muscular  band  uniting  them  (the  ano-bulbar  raphe)  is  then  di- 
vided transversely.  When  the  bulb  is  drawn  forwards  by  forceps  the 
posterior  margins  of  the  transverse  perineal  muscles  are  clearly  defined. 


I^iG.  395.    The  Tissues  pushed  aside  by  the  Forefingers  to  bring 
THE  Prostate  into  View.     (Proust.) 

The  bulb  being  still  pulled  forwards  the  posterior  lip  of  the  wound 
is  drawn  backwards,  when  the  recto-urethral  muscles,  passing  from 
behind  forwards,  come  into  view,  and  on  either  side  the  anterior  mar- 
gins of  the  levator  ani  muscle  passing  up  l)ehind  the  triangular  ligament. 
Pushing  the  levatores  ani  aside  by  the  fingers,  the  recto-urethral  muscles, 
which  draw  the  rectum  forwards,  are  divided  close  to  the  transverse 
ligament  (see  Fig.  394). 

The  rectum  then  falls  away  backwards,  and  the  apex  of  the  prostate 
appears.  Introducing  the  forefingers  into  the  wound  the  tissues  are 
pushed  aside  (see  Fig.  395)  and  the  smooth  posterior  aspect  of  the  pros- 
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tate,  covered  by  its  sheath,  or  outer  capsule,  is  brought  into  view.  If 
the  various  incisions  have  been  properly  carried  out  there  will  be  scarcely 
any  bleeding.  A  broad  duck-bill  retractor  is  now  introduced  in  the 
posterior  portion  of  the  wound  and  the  rectum  is  drawn  forcibly  back- 
wards, when  the  prostate  comes  more  fully  into  view. 


Fig.  396.    Prostate  made  to  protrude  in  the  Wound  by  means 
OF  THE  Depressor.     (Proust.) 

The  urethra  is  then  opened  o)i  the  staff  at  the  apex  of  the  prostate. 
Proust  lays  stress  on  opening  the  prostatic  rather  than  the  membranous 
urethra.  The  margins  of  the  mucous  membrane  are  caught  by  forceps 
or  ligatures  and  drawn  aside,  and  the  '  depressor,'  or  '  tractor,'  is  intro- 
duced through  the  wound  after  the  sound  has  been  withdrawn.  The 
arms  of  the  depressor  are  opened  and  the  neck  of  the  bladder  fixed  by 
them.  The  instrument  is  then  consigned  to  an  assistant,  who  by  this 
means  pushes  down  the  prostate  and  makes  it  protrude  in  the  wound 
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(see  Fig.  396).  Two  strong  catch-forceps  are  then  applied  to  the  sheath, 
one  on  either  side  of  the  urethra,  and  by  means  of  scissors  and  a  blunt 
dissector  the  sheath  is  peeled  off  the  prostate  (see  Fig.  397). 

The  internal  separation  of  the  prostatic  lobes  from  the  urethra  is 
then  commenced.     By  enlarging  the  urethral  opening  backwards  as  far 


Fig.  397.    Bisection  of  the  Prostate  and  opening  of  the 
Urethra.     (Proust.) 

as  the  neck  of  the  bladder,  which,  however,  should  not  be  incised,  the 
prostate  is  bisected.  The  forefinger  of  the  left  hand  is  introduced 
through  the  wound  as  a  guide,  and  each  lobe  is  in  turn  separated  from 
the  urethra  by  scissors  (see  Fig.  398),  a  blunt  dissector,  and  the  fore- 
finger of  the  right  hand,  a  sufficient  thickness  of  prostatic  tissue  being 
left  to  support  the  urethra.  During  the  process  of  ablation  of  the  lobes 
the  tractor  is  used  to  depress  them  in  turn  into  the  wound,  and  strong 
catch-forceps  are  also  brought  into  use  to  pull  them  to  the  surface. 

Pediculated  outgrowths  of  the  prostate  in  the  bladder  are  made  to 
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protrude  through  the  urethral  wound  by  hooking  them  down  by  the 
finger,  when  they  are  torn  away  or  cut  off  by  scissors.  Broad-based 
masses  are  pushed  by  the  finger,  introduced  into  the  bladder,  into  the 
wound  on  either  side,  and  removed  like  the  lateral  lobes,  care  being 
taken  that  the  mucous  membrane  of  the  bladder  is  left  intact. 

The  exuberant  portions  of  the  urethra,  which  is,  as  a  rule,  greatly 
enlarged  and  distorted  out  of  shape,  are  clipped  off,  sufficient  membrane, 


Fig.  398.    Dissection  of  the  Prostatic  Lobes  from  the 
Urethra.     (Proust,) 

however,  being  left  to  loosely  cover  a  staff  introduced  through  the 
urethra.  The  margins  of  the  urethra  are  then  brought  together  by 
several  catgut  sutures,  commencing  at  the  vesical  extremity  of  the 
wound,  sufficient  room  being  left  in  front  for  the  insertion  of  a  drainage 
tube  into  the  bladder  on  the  withdrawal  of  the  staff.  A  catheter  is  also 
introduced  into  the  bladder  through  the  penis  and  fixed  in  position, 
not  for  the  purpose  of  carrying  off  the  urine,  which  flows  through  the 
perineal  tube,  but  for  periodic  irrigation  of  the  bladder. 

The  levatores  ani  and  adjacent  structures  are  now  brought  together 
by  one  or  two  deep  catgut  sutures ;  strips  of  gauze  for  drainage  purposes 
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are  placed  in  the  perineal  wound,  and  the  posterior  skin  flap  is  brought 
forward  and  kept  in  position  by  sutures  on  either  side,  the  central  por- 
tion, through  which  the  gauze  strips  protrude,  being  left  open.  Dress- 
ings are  then  applied  and  held  in  position  by  a  broad  T-bandage,  pressure 
being  mainly  exerted  between  the  coccyx  and  the  anus,  so  as  to  bring 
the  rectum  in  apposition  with  the  bladder  and  urethra  in  the  deep  por- 
tions of  the  perineal  wound. 

The  urine  is  conducted  from  the  perineal  tube  to  a  pail  beneath  the 
bed  by  means  of  rubber  tubing.  The  bladder  is  irrigated  twice  daily, 
and  the  dressings  changed  every  day  after  the  second.  The  perineal 
tube  is  removed  after  a  week,  but  the  catheter  is  left  in,  being  changed 
from  time  to  time  as  it  requires  cleansing  or  renewal,  till  the  perineal 
wound  is  completely  closed,  during  a  period  which  is  estimated  at 
from  three  to  five  weeks,  when  the  urine  is  allowed  to  pass  naturally 
through  the  penis. 

Albarran's  modification.  Albarran  advocates  the  removal  of  the 
lobes  par  morcellement  instead  of  each  lobe  being  removed  entire,  and 
Proust  admits  that  in  some  cases,  particularly  when  the  prostate  is 
friable,  this  piecemeal  ablation  of  the  gland  is  necessary. 

YOUNG'S  OPERATION 

Young  follows  mainly  in  the  lines  laid  down  by  Proust,  but  intro- 
duces certain  modifications  in  the  procedure,  the  most  important  of 
which  are  these:  (i)  The  preliminary 
perineal  incision  is  in  the  form  of  an 
inverted  V.  (2)  The  membranous 
urethra  is  opened  for  the  introduction 
of  the  *  tractor,'  and,  later  on,  the  in- 
sertion of  the  drainage  tube,  an  at- 
tempt being  made  to  leave  the  prostatic 
urethra  intact  in  the  course  of  remov- 
ing the  prostate.  (3)  He  endeavours 
to  preserve  the  ejaculatory  ducts  in- 
tact, by  leaving  behind  a  central  wedge 
of  the  prostate.  For  this  purpose, 
after  exposure  of  the  posterior  sur- 
face of  the  prostate,  *  an  incision  is 
then  made  on  each  side  of  the  median 
line  for  almost  the  entire  length  of  the 
posterior  surface  of  the  prostate  and 
about  1.5  cm.  deep.  The  two  lines  are 
divergent,  being  about  1.8  cm.  behind  and  1.5  cm.  apart  in  front.    The 


Fig.  399.    Young's  Prostatic 
Tractor  or  Depressor. 
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bridge  of  tissue  which  lies  between  them  contains  the  ejaculatory  ducts, 
and  its  preservation  is  of  importance  if  the  integrity  of  these  non-obstruc- 
tive structures  is  to  be  left  uninjured.  It  is  for  this  purpose  that  I  make 
the  initial  capsular  incisions  1.5  cm.  deep  on  each  side,  and  these  define 
at  once,  and  correctly,  the  w^idth  of  the  ejaculatory  bridge,  and  prevent 
its  being  torn,  as  might  happen  if  we  depended  on  blunt  dissection' 
(Young).  (4)  A  double  catheter  is  introduced  into  the  bladder  through 
the  wound  in  the  membranous  urethra,  for  continuous  irrigation,  and 
fixed  there  by  a  suture.  This  is  removed  after  twenty-four  hours, 
and  the  urine  allowed  to  flow  through  the  perineal  wound  till  it  heals 
by  granulation.  ( 5 )  The  lateral  cavities  are  lightly  packed  with  gauze, 
which  is  removed  after  twenty-four  hours,  and  no  further  packing  is 

I  introduced. 

I 

I  BOTTINI'S  OPERATION 

Division  of  the  prostatic  bar  or  outgrowth  by  means  of  the  galvanic 
I  cautery  was  introduced  by  Bottini  of  Pavia.    An  electrode  shaped  sorae- 

I  what  like  a  Mercier's  sound  is  introduced  into  the  bladder  through  the 

I  urethra.     The  beak  is  turned  round  and  the  instrument  is  withdrawn 

I  till  it  impinges  against  the  obstruction.     The  current  is  then  turned  on 

and  the  obstructing  portion  of  tissue  is  burnt  through. 

!  This  operation,  though  still  practised  in  America  and  Germany,  has 

'  never  come  into  vogue  in  this  country.     It  is  applicable  to  only  a  very 

I  limited  proportion  of  cases,  in  which  the  obstruction  is  confined  to  a 

I  median  outgrowth,  or  prostatic  bar  extending  across  the  floor  of  the 

orifice  of  the  urethra.     It  is  diflficult,  with  one's  present  knowledge  of 

the  shapes  and  sizes  assumed  by  the  enlarged  prostate,  to  understand 

how  this  operation  can  be  of  any  permanent  value.     It  is  attended  by 

considerable  danger,  as,  being  done  in  the  dark,  it  is  impossible  to  gauge 

accurately  the  extent  of  the  destruction  of  tissue  due  to  the  cautery. 


THE  RESULTS  OF  PROSTATECTOMY 

I  have  now  completed  600  cases  of  the  operation  of  total  enucleation 
of  the  prosate  for  enlargement  of  that  organ,  the  patients  ranging  from 
48  to  89  years,  with  an  average  age  of  68>^  years,  the  prostates  vary- 
ing from  y2  to  1694  ounces,  with  an  average  weight  of  about  2^2 
ounces.  The  great  majority  of  the  patients  have  been  entirely  dependent 
I  on  the  catheter  for  periods  up  to  24  years.     Nearly  all  were  in  broken 

^  health  and  many  apparently  dying  before  operation.     Existence  was 

I  simply  unendurable  to  most  of  them.    Few  were  free  from  one  or  more 
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grave  complications,  such  as  cystitis,  stone  in  the  bladder,  pyelitis,  kid- 
ney disease,  diabetes,  heart  disease,  chronic  bronchitis,  paralysis,  single, 
double  and  even  treble  hernia,  and  in  some  few  instances  there  was 
malignant  disease  of  some  other  organ  than  the  prostate.  Such  were 
the  unfavourable  circumstances  under  which  the  operation  was  under- 
taken. 

In  connexion  with  these  600  operations  there  were  37  deaths  in 
periods  varying  from  6  hours  to  37  days  after  operation,  or  a  mortality 
of  6.i5Jif.  The  mortality  has  been  steadily  decreasing  from  lo^i^  in  the 
first  100  cases  to  4^  in  the  last. 

The  causes  of  death  were :  uraemic  symptoms  due  to  chronic  kidney 
disease,  16;  heart  failure,  6;  septicaemia,  2;  shock,  3;  exhaustion  (kid- 
neys were  extremely  diseased),  i;  mania  (hereditary  in  i),  2;  malig- 
nant disease  of  liver,  2 ;  heat  stroke,  i ;  pneumonia,  1 ;  acute  bron- 
chitis, I ;  pulmonary  embolism,  i ;  and  cerebral  haemorrhage  with 
paralysis,  i. 

Though  all  these  deaths  are  accepted  in  connexion  with  the  operation, 
in  not  more  than  one-half  the  number  can  the  fatal  result  be  attributed 
thereto,  the  remaining  deaths  being  due  to  diseases  incident  to  old  age 
and  unconnected  with  the  operation. 

In  108  cases  vesical  calculi  were  removed  at  the  same  time,  but  all 
the  deaths  in  these  cases  are  accepted  in  connexion  with  the  prostatec- 
tomy operation,  none  being  put  down  to  the  suprapubic  lithotomy  in- 
volved. 

The  mortality  from  perineal  prostatectomy  is  constantly  stated  to 
be  less  than  that  from  suprapubic  enucleation  of  the  gland.  This  may 
have  been  the  case  in  the  early  history  of  the  operations,  say  from 
1900-5 ;  but  I  do  not  think  that  this  has  been  the  case  in  recent  years, 
when  the  latter  operation  has  been  performed  on  the  lines  laid  down  in 
my  writings. 

No  real  comparison  can,,  however,  be  instituted  between  the  mor- 
talities attending  the  two  operations,  for  the  simple  reason  that,  as  the 
records  of  cases  show,  the  types  of  patients  dealt  with  are  not  similar,— 
the  ages  being  more  advanced  (I  have  operated  upon  47  octogenarians 
between  80  and  89  years,  and  9  aged  79  years),  the  prostates  much 
larger,  and,  as  a  rule,  the  general  conditions  of  the  patients  more  unsatis- 
factory in  cases  submitted  to  suprapubic  enucleation  than  in  those  oper- 
ated upon  by  perineal  prostatectomy. 

The  success  attending  suprapubic  enucleation  means  an  absolute 
cure,  the  patient  regaining  the  power  of  retaining  and  passing  urine 
naturally  without  the  aid  of  a  catheter  as  well  as  he  ever  did.  There 
is  no  relapse  of  the  symptoms,  no  contraction  at  the  seat  of  operation 
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leading  to  stricture,  and  no  fistula  remains.  Further,  there  is  no  diminu- 
tion in  the  sexual  power. 

Can  perineal  prostatectomy  be  said  to  be  followed  by  similar  good 
results?  Though  I  have  no  personal  experience  of  this  operation  on 
modern  lines,  my  observations  on  patients  operated  upon  by  others,  the 
printed  records  of  cases,  and  conversations  I  have  had  with  many  Con- 
tinental and  American  surgeons  lead  me  to  answer  emphatically  in  the 
negative.  The  success  attending  perineal  prostatectomy  in  a  large  pro- 
portion of  the  cases  is  not  a  cure  at  all,  but  at  most  an  amelioration  of 
the  pre-existing  conditions,  and  frequently  not  even  that  Perineal 
prostatectomy  is  frequently  followed  by  recto- vesical,  recto-perineal,  and 
uro-perineal  fistula;  incontinence  of  urine,  temporary  as  a  rule,  but 
sometimes  permanent;  frequency  of  micturition,  due  to  residual  urine; 
stricture  requiring  the  frequent  introduction  of  sounds;  and  complete 
loss  of  sexual  power — a  very  grave  drawback  when  dealing  with  men 
sometimes  scarcely  beyond  the  prime  of  life. 

Perineal  prostatectomy  is,  indeed,  not  a  complete  prostatectomy  at 
all ;  and  one  of  the  gravest  dangers  of  leaving  a  portion  of  the  gland 
behind  (designedly  in  Young's  operation)  is  the  liability  of  adeno- 
matously  enlarged  prostates  to  degenerate  into  cancer  as  life  advances,  a 
liability  which  such  an  able  surgeon  and  keen  observer  as  Pouchet  of 
Amiens  puts  down  at  lojl^. 

EVACUATION  OF  A  PROSTATIC  ABSCESS 

A  prostatic  abscess  should  be  opened  at  the  earliest  moment  after 
its  presence  has  been  definitely  diagnosed,  for  it  may  rapidly  increase 
in  size,  destroying  one  or  both  lobes  of  the  organ,  and  burst  into  the 
urethra,  the  rectum,  or  the  ischio-rectal  fossa. 

Operation.  The  perineum  having  been  shaved  and  purified,  the 
patient  is  anassthetized  and  placed  in  the  lithotomy  position.  The  fore- 
finger of  the  left  hand  is  introduced  into  the  rectum,  its  palmar  surface 
being  directed  forwards  and  its  tip  resting  on  the  prostate  at  the  point 
where  fluctuation  is  most  distinct.  The  point  of  a  long  stout  scalpel 
is  then  introduced  in  the  median  raphe  of  the  perineum  i  inch  in  front 
of  the  anus,  and  pushed  onwards  in  the  direction  of  the  tip  of  the  finger 
placed  in  the  rectum,  and  then,  as  it  is  withdrawn,  the  external  incision 
is  enlarged.  Sinus  forceps  are  then  passed  through  the  wound  as  far 
as  the  abscess  and  the  jaws  opened.  When  pus  begins  to  flow,  the 
forceps  being  withdrawn,  the  forefinger  of  the  left  hand,  previously 
purified,  is  passed  through  the  wound,  the  opening  into  the  abscess  is 
enlarged  and  all  septa  are  broken  down.    A  stout  drainage  tube  is  then 
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introduced  into  the  depth  of  the  abscess  cavity,  which  is  thoroughly  ir- 
rigated with  an  antiseptic  lotion.  The  tube  is  fixed  in  position  by  a 
suture  in  the  perineal  skin. 

Sometimes  there  is  rather  profuse  bleeding,  requiring  the  cavity  to 
be  packed  with  iodoform  gauze  round  the  drainage  tube,  which  in  these 
circumstances  should  be  made  of  gum-elastic  tissue. 

If  the  urethra  be  opened  during  the  manipulations,  it  is  advisable 
to  pass  a  perineal  drainage  tube  into  the  bladder  and  allow  the  urine 
to  flow  clear  of  the  wound  for  a  few  days.  The  urinary  fistula  thus 
formed  will  soon  close  as  granulation  of  the  wound  proceeds. 
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URETHROSCOPY 

In  the  instruments  at  present  in  use,  electric  light  is  the  invariable 
luminant,  and  it  is  used  in  one  of  two  methods — either  directly,  the 
lamp  being  placed  at  the  inner  end  of  the  urethral  tube,  or  reflected 
from  a  lantern  fixed  to  the  outer  end  of  the  tube.  The  former  variety 
gives  a  very  bright  illumination,  but  is  open  to  the  objections  that  the 
lamp  tends  to  become  overheated  during  a  prolonged  examination,  and 
may  scorch  the  ure- 
thral mucous  mem-  ^tammm^m^mmmmmm 
brane,  that  applica- 
tion of  fluids  to 
the  mucous  mem- 
brane can  only  be 
made  after  with- 
drawing the  lamp, 
and  that  the  lamps 

.  .  ^  ,  Fig.  400.     Wyndham  Powell's  Urethroscope. 

sensitive,    and    are 

quickly  destroyed  by  variations  in  the  electric  current  and  require  fre- 
quent renewal. 

The  various  modifications  of  the  Leiter  principle  of  a  fixed  lantern 
from  which  light  is  reflected  along  the  urethral  tube  are  more  service- 
able, and  if  well  made  and  carefully  regulated  give  an  equally  good  il- 
lumination. 

To  this  form  of  urethroscope  the  air-distension  apparatus  originally 
introduced  by  von  Antal  is  fitted.  The  modification  by  Dr.  W.  Wynd- 
ham Powell  is  a  useful  instrument  (see  Fig.  400). 

There  is  a  square  lantern-box  in  which  a  powerful  electric  lamp  is 
set  obliquely.  Immediately  above  the  light  is  a  movable  lens  which  con- 
centrates the  rays  upon  a  small  reflecting  mirror  at  the  upper  end  of  the 
box.  This  mirror  directs  the  light  into  the  nozzle  which  fits  into  the 
upper  end  of  the  urethral  tube.    The  nozzle  is  closed  at  its  upper  end  by 
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a  glass  window  which  springs  open  on  releasing  a  small  catch.  A  tube 
provided  with  a  stop-cock  enters  the  nozzle  laterally,  and  is  connected 
with  a  rubber  bulb  which  supplies  the  air-pressure.  The  rubber  bulb 
should  be  the  size  of  a  melon,  in  order  to  give  air-distension  during  a 
prolonged  examination.  A  segment  is  cut  from  the  circumference  of 
the  reflecting  mirror,  so  that  the  operator*s  gaze,  directed  over  the  edge 
w^hich  corresponds  to  the  cord  of  the  segment,  falls  closely  parallel  with 
the  rays  of  light  which  project  into  the  urethral  tube.  Another  handy 
form  of  urethroscope  is  made  by  Schall  (see  Fig.  401). 

The  urethral  specula  are  five  inches  in  length,  and. of  different  calibre 

(see  Fig.  402).  Nos. 
23  to  26  Charriere 
are  useful  sizes.  The 
distal  end  of  the 
tube  may  be  cut  ob- 
liquely o  r  trans- 
versely, the  former 
giving      a     slightly 

Fig.  401.  Schall's  Urethroscope.  ^    ^,        ^i/    ^u^ 

^  turator    fills   the 

lumen  of  the  tube  during  the  insertion  into  the  urethra,  and  is  removed 

when  the  required  depth  is  reached.    The  distal  end  of  the  tube  must  be 

smoothly  rounded,  that  it  may  not  lacerate  the  delicate  mucous  membrane 


Fig.  402.     Urethral  Speculum. 


Fig.  403.  Smith's  Urethral 
Speculum. 


of  the  urethra.    The  obturator  must  fit  accurately,  and  there  should  be  no 
abrupt  shoulder  at  its  junction  wath  the  tube. 

An  inverted  cup  may  be  provided  at  the  prominent  end  of  the  tube, 
and  receives  the  glans  penis.  It  is  supposed  to  prevent  the  escape  of  air 
when  the  urethra  is  inflated,  but  it  is  unnecessary.  The  tubes  may,  for 
convenience  of  noting  the  position  of  diseased  portions  of  the  urethra, 
be  marked  in  half-inches.  It  is  convenient  to  have  one  or  two  short  tubes 
(2  to  2 '4  inches  long)  for  examination  of  the  outer  portion  of  the  penile 
urethra.  A  wire  speculum  (Smith's)  (see  Fig.  403)  or  the  slightly  more 
elaborate  speculum  of  Watson  may  be  used  with  reflected  light  tor 
examination  of  the  first  inch  or  so  of  the  urethra.     For  examination 
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of  the  prostatic  urethra  a  longer  tube  (6^  inches)  with  a  beak  (i  inch) 
set  at  an  angle  to  the  shaft  should  be  used  (see  Fig.  404).  An  open 
window  is  situated  at  the  convexity  of  the  junction  of  beak  and  shaft. 
The  lumen  is  filled  by  an  obturator  during  introduction.  When  the  tube 
is  in  position  it  displays  the  verumontanum  and  surrounding  parts  of 
the  floor  of  the  prostatic  urethra. 

The  urethroscope  is  used  in  the  following  manner:  The  canula  and 
metal  obturator  are  boiled  before  use.  The  instrument  is  lubricated  with 
sterile  olive  oil.  The  patient  is  recumbent  on  a  high  couch  with  the 
surgeon  standing  on  his  right  side,  or  he  may  occupy  an  examination 
chair  with  the  legs  well  flexed,  and  the  surgeon  sits  between  the  widely 
separated  knees.  The  penis  is  grasped  with  the  left  hand  so  that  the 
second  and  third  fingers  lie  behind  the  corona  glandis,  leaving  the  first 
finger  and  thumb  free  to  manipulate  the  meatus  and  to  support  the  tube 
and  urethroscope  after 
it    is    introduced.      The       _£  /^ 


penis  is  held  erect  and 

the    tube    gently    intro-    Aj^ 


duced.     During  the  in- 
troduction any  points  of     pic.  404.  Speculum  for  the  Prostatic  Urethra. 
special     tenderness     are  The  obturator  is  shown  below  the  tube, 

noted,    and    if    the    in- 
strument hitches  it  should  not  be  forced  onwards,  but  the  examination 
commenced  from  this  spot.    Not  infrequently  the  passage  of  the  instru- 
ment is  interrupted  at  the  peno-scrotal  angle,  but  by  bringing  the  tube 
nearer  the  long  axis  of  the  body  it  glides  onwards. 

It  should  pass  on  without  actual  obstruction  to  the  hilt.  The  thumb 
and  forefinger  of  the  left  hand  grasp  the  flange  of  the  canula,  the  ob- 
turator is  withdrawn,  and  a  urethral  sponge  on  a  holder  gently  run  down 
the  tube  to  mop  up  the  lubricating  fluid.  This  is  withdrawn  and  the 
urethroscope  fitted  on  to  the  tube.  The  rubber  balloon  has  previously 
been  inflated  and  the  stop-cock  and  glass  window  closed. 

The  light  is  switched  on  and  the  urethral  mucous  membrane  ex- 
amined. The  weight  of  the  instrument  should  be  supported  by  the 
thumb  and  first  finger  of  the  left  hand,  which  grasp  the  proximal  end 
of  the  canula,  and  the  hand  is  steadied  by  the  fourth  finger  resting  on 
the  pubes. 

The  mucous  membrane  of  the  urethra  is  pale  pink,  varying  in  depth 
of  colour  from  that  of  the  conjunctiva  to  that  of  the  inner  surface  of 
the  lip.  It  shows  fine  longitudinal  striation  due  to  the  direction  of 
the  blood-vessels.  The  bulbous  urethra  is  closed  at  its  inner  end  by 
the  membranous  urethra  tightly  grasped  by  the  compressor  urethrae; 
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examined  with  the  urethroscope,  there  is  a  central  dimple  with  radiating 
folds  (from  2-8  in  number,  usually  5  or  6),  each  fold  showing  a  longi- 
tudinal striation.  If  a  little  air  is  admitted  by  turning  the  stop-cock 
the  opening  will  recede,  and  it  will  be  seen  that  the  aperture  lies  on  the 
roof  of  the  bulbous  urethra,  the  floor  rising  up  to  meet  it.  A  little  more 
air-pressure  will  raise  the  upper  or  anterior  margin  of  the  opening 
into  a  sharp  ledge  which  is  in  the  form  of  an  arch,  and  an  over-pressure 
of  air  will  result  in  the  orifice  gaping  and  then  contracting  as  the  deep 
urethra  swallows  a  gulp  of  air.  Gradually  withdrawing  the  tube,  the 
roof  and  floor  should  be  carefully  examined.  A  median  white  ridge 
may  sometimes  be  seen  on  the  floor  of  the  first  inch  or  so  of  the  bulbous 
urethra.  This  indicates  the  line  of  the  ducts  of  Cowper*s  glands,  but 
it  is  seldom  that  the  openings  of  these  ducts  can  be  seen.  Very  rarely 
inflation  of  the  urethra  will  open  up  the  orifice  of  one  of  these  ducts, 
so  that  it  resembles  a  pocket  or  diverticulum. 

Withdrawing  the  tube  still  further,  the  openings  of  the  lacunae  on 
the  roof  begin  to  appear.  These  are  seen  with  or  without  the  aid  of 
inflation.  They  show  fine  red  points  about  the  size  of  a  pin's  head  or 
less.  They  are  frequently  round  or  oval,  but  may  also  appear  in  the 
healthy  state  as  fine  slits.  They  become  more  numerous  towards  the 
anterior  part  of  the  roof  of  the  canal.  At  the  peno-scrotal  junction  a 
thick  transverse  fold  appears  on  the  floor  which  is  due  to  the  duplica- 
tion of  the  urethra  at  this  point,  where  it  is  slung  up  by  the  suspensory 
ligament  of  the  penis.  This  should  not  be  mistaken  for  a  stricture. 
It  disappears  on  bringing  the  penile  urethra  into  the  axis  of  the  bulbous 
urethra  and  stretching  the  penis.  The  urethral  wall  falls  over  the  end 
of  the  urethroscope  tube,  and  a  slight  dimple  is  seen  in  the  middle,  from 
which  folds  radiate  outwards.  Under  air-distension  the  urethra  is  con- 
verted into  a  long  tunnel,  and  the  tube  must  be  turned  up  or  down  or 
laterally  to  inspect  the  walls.  High  air-pressure  leads  to  a  stretching 
out  of  the  roof  of  the  urethra  into  shallow  depressions  with  intermediate 
ridges  which  form  arches  when  viewed  from  the  front.  These  fibrous 
rings  are  sometimes  mistaken  for  strictures. 

At  the  junction  of  the  fossa  navicularis  and  the  penile  urethra  two 
lateral  folds  are  frequently  seen,  and  on  the  roof  at  this  point  the  open- 
ing of  the  lacuna  magna,  with  a  well-marked  transverse  fold  below  it, 
is  usually  noted. 

Examination  of  the  prostatic  urethra  with  the  prostatoscope  should 
be  reserved  for  cases  where  other  methods  of  diagnosis  have  failed. 
Ten  or  fifteen  minims  of  a  2^  solution  of  cocaine  are  dropped  into  the 
anterior  urethra  by  means  of  a  rubber-topped  pipette,  and  the  fluid  is 
massaged  back  into  the  prostatic  portion.     Or  the  cocaine  may  be  in- 
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stilled  by  means  of  a  Guyon's  syringe  into  the  deep  urethra  and  a  drop 
or  two  expressed  from  the  syringe  as  it  is  withdrawn  through  the  mem- 
branous portion. 

The  patient  is  recumbent  on  a  high  couch  with  the  surgeon  standing 
on  his  right  side.  The  elbowed  canula  is  boiled,  and,  with  the  obturator 
in  position,  is  well  oiled  and  introduced  into  the  urethra.  When  the 
beak  engages  in  the  membranous  urethra  the  instrument  is  fully  de- 
pressed and  pushed  on  into  the  prostatic  portion.  Either  at  this  time  or 
before  the  introduction  of  the  prostatoscope,  the  pelvis  of  the  patient  is 
raised  on  a  sand-pillow.  The  obturator  is  now  withdrawn,  and  the  ex- 
cessive moisture  removed  by  a  swab.  The  lantern  is  attached,  and  the 
light  switched  on.  No  air-distension  is  used  in  the  prostatic  urethra,  so 
that  the  bellows  are  dispensed  with,  and  the  urethroscope  window  is 
open.  The  verumontanum  lies  in  the  field,  and  the  opening  of  the 
sinus  pocularis  can  be  recognized  as  a  dimple  at  its  summit.  At  the  sides 
of  the  verumontanum  the  prostatic  sinuses  are  seen.  A  puffy  swelling 
and  redness  of  the  lips  of  the  sinus  pocularis  denotes  inflammation  in 
that  pocket.  Small  polypi  may  be  observed  in  the  neighbourhood  of  the 
verumontanum  in  some  old-standing  cases  of  gleet. 

Before  withdrawing  the  prostatoscope  the  obturator  should  be  re- 
placed, lest  the  edge  of  the  window  lacerate  the  inframontanal  ridge  in 
its  outward  passage. 

OPERATIONS  UPON  THE  URETHRAL  MUCOUS 

MEMBRANE 

Open  inflamed  lacunae  are  a  source  of  continual  or  recurrent  gleet. 
A  single  lacuna  or  many  may  be  inflamed.  The  outlet  of  the  lacuna  is 
sometimes  obstructed  so  that  the  discharge  is  retained. 

Cauterization  of  inflamed  lacunae.  An  efficient  method  is  to 
tip  a  fine  stiff  wire  with  nitrate  of  silver  by  heating  it  to  a  white  heat 
and  then  drawing  it  across  a  stick  of  solid  nitrate  of  silver,  and  allowing 
the  melted  nitrate  to  run  to  the  end  of  the  wire  and  solidify  there  in  a 
fine  bead.  A  large  urethroscope  tube  is  passed  down  to  the  offending 
lacuna,  and  the  mucous  membrane  dried  with  a  pledget  of  cotton-wool 
on  a  holder.  A  brilliant  light  is  necessary,  and  the  end  of  the  canula  is 
steadied  over  the  required  spot.  The  light  of  the  urethroscope  is 
switched  on,  and  the  glass  window  opened.  The  fine  wire  is  now  passed 
along  the  tube  down  to  the  orifice  of  the  lacima,  into  which  it  is  passed 
and  then  withdrawn.  A  pledget  of  cotton-wool  soaked  in  salt  solution 
may  now  be  applied  to  limit  the  action  of  the  silver  nitrate.  Several 
sittings  may  be  required  where  a  number  of  lacunae  are  affected. 
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Other  methods  may  also  be  employed.  The  inflamed  lacuna  may  be 
touched  with  a  very  fine  electro-cautery,  or  electrolysis  may  be  used.  A 
fine  platinum  wire  is  introduced  into  the  orifice  of  the  lacuna  and  con- 
nected with  the  negative  pole  of  a  battery.  The  positive  pad  terminal 
is  placed  upon  the  thigh.  The  current  is  switched  on,  and  in  a  few 
seconds  the  whitening  of  the  mucous  membrane  shows  that  electrolysis  is 
complete. 

Incision  of  inflamed  lacunae.  Another  method  is  to  pass  a  very 
fine  probe-pointed  knife  (Weber's  knife,  see  Fig.  405)  into  the  lacuna 


Fig.  405.     Weber's  Urethral  Knife. 


Fig.  406.    Wyndham  Powell's  Operation  Urethroscope. 

and  slit  it  up.  A  cotton-wool  swab  damp  with  nitrate  of  silver  solution 
(20  grains  to  the  ounce)  is  then  applied,  and  easily  controls  any  oozing 
which  might  conceal  other  lacunar  which  are  to  be  treated  in  the  same 
way. 

In  carrying  out  these  delicate  manipulations  it  is  difficult  to  fix  the 
lax  urethral  mucous  membrane  and  to  expose  thoroughly  the  opening 
of  the  lacunae,  since  the  urethra  must  be  deflated  by  opening  the  window 
in  order  to  introduce  the  probe  or  knife.  This  difficulty  has  been  over- 
come by  the  introduction  of  an  ingenious  instrument  by  Mr.  Wyndham 
Powell,  by  means  of  which  it  is  possible  to  operate  in  the  air-distended 
urethra  under  the  guidance  of  the  eye.  Mr.  Powell  has  given  me  the 
following  description  of  his  apparatus  (see  Fig.  406)  :  It  consists  of  a 
tul)e  of  thin  rubber  i>^  inches  in  length  and  diameter,  and  secured  at 
each  end  by  a  metal  disk,  one  disk  having  in  its  centre  a  mount  to  plug 
into  the  urethral  canula,  and  the  other  a  mount  to  receive  the  nozzle 
of  the  urethroscope.    This  concertina-like  apparatus,  which  is  interposed 
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between  the  urethroscope  and  the  canula,  allows  all  the  necessary  move- 
ments for  intra-urethral  instrumentation,  while  preventing  the  escape  of 
air.  The  movements  in  the  longitudinal  direction  are  quite  free,  except 
that  on  collapsing  the  instrument  to  project  the  intra-urethral  probe  the 
internal  air-pressure  has  to  be  overcome.  The  other  movements  are 
restricted  by  two  side  pins  which  keep  the  urethroscope  more  or  less  in 
alinement  with  the  canula,  from  which  it  is  separated  by  the  pneumatic 
mount.  Inside  the  nozzle  of  the  urethroscope  is  fixed  a  fine  screw,  and 
into  this  is  screwed  the  instrument  (probe,  knife,  &c.)  selected  for  use. 
The  urethroscope  thus  forms  the  handle  of  the  intra-urethral  knife, 
probe,  or  curette. 

The  intra-urethral  instrument,  when  screwed  into  position  just  be- 
fore use,  must  not  project  beyond  the  distal  end  of  the  canula,  or  the 
urethra  may  be  injured  before  inflation. 

Removal  of  warts  and  polypi.  Papillomata  are  met  with  in  the 
anterior  urethra  in  some  cases  of  persistent  gleet.  There  may  be  a  few 
small  warts,  or  the 
whole  length  of  the 
penile  urethra  may 
be  carpeted  with 
them.  They  are 
easily  detached 
from  the  mucous 
membrane,  and  Fig.  407.    Alligator  Urethral  Forceps. 

may    be     removed 

by  seizing  them  with  alligator  forceps.  The  urethroscope  tube  is  passed 
along  the  urethra  to  the  deepest  of  the  warts,  which  is  grasped  with  the 
forceps  and  pulled  off  the  mucous  membrane  with  a  sharp  tug.  The 
tube  should  be  placed  so  that  the  wart  lies  against  the  edge  of  the  orifice, 
and  the  forceps  are  guided  along  the  side.  Oozing  of  blood  quickly 
obscures  the  view,  and  is  controlled  by  the  pressure  of  a  pledget  of 
cotton-wool  damp  with  silver  nitrate  solution  (10  grains  to  the  ounce) 
or  suprarenal  extract.  The  tube  is  gradually  withdrawn,  removing 
other  warts  in  the  same  manner.  Usually  several  sittings  are  neces- 
sary. 

The  warts  are  sometimes  so  lightly  attached  to  the  mucous  mem- 
brane that  they  are  shorn  from  its  surface  by  the  passage  of  a  large 
tube.  I  had  a  segment  taken  out  of  one  part  of  the  circumference  of  a 
urethroscopic  tube  and  the  edge  of  the  recess  sharpened.  A  single  wart 
may  be  manoeuvred  into  this  recess  and  mown  down  by  a  sudden  push 
of  the  tube.  Ebermann  uses  a  urethroscope  tube,  the  end  of  which  is 
closed.    An  oval  eye  is  provided  at  one  side.    The  wart  is  manoeuvred 
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into  this  eye,  and  then  a  second  tube  with  an  open  sharp  end  is  passed 
along  inside  the  first  and  the  wart  cut  off. 

Small  pedunculated  polypi  in  the  neighbourhood  of  the  verumonta- 
num  are  removed  by  alligator  forceps  (see  Fig.  407)  passed  along  a 
prostatoscope  tube  and  a  pledget  of  wool  soaked  in  silver  nitrate  solu- 
tion applied  to  the  base. 

REMOVAL  OF  CALCULI  FROM  THE  URETHRA 
FROM  THE  ANTERIOR  URETHRA 

The  calculus  almost  invariably  lies  behind  a  stricture  and  a  perineal 
fistula  is  frequently  present  also.  There  may  be  one  or  several  calculi 
and  they  may  extend  into  the  prostatic  urethra. 

Operation.  The  perineum  is  prepared  and  a  staff  passed  into  the 
urethra.    Where  a  large  calculus  is  present  the  staff  will  not  pass  into 


Fig.  408.  Calculi  forming  a  Complete  Cast  of  the  Ureter  from  the 
Vesical  Opening  to  the  Penile  Urethra.  On  the  right  is  a  cast  of  the 
dilated  prostatic  urethra  separated  by  a  constriction  corresponding  to  the  mem- 
branous urethra  from  the  dilated  bulbous  urethra.  There  was  a  large  perineal 
fistula  at  the  under  surface  of  the  facet  between  the  two  calculi.    {Author's  case.) 

the  bladder,  and  if  a  narrow  stricture  be  present  the  attempt  need  not 
be  made. 

The  patient  is  placed  in  the  lithotomy  position  and  an  incision  is 
made  in  the  middle  line  over  the  calculus,  which  can  be  felt  from  the 
surface.  If  a  fistula  be  present,  this  is  dissected  down  to  the  urethra 
in  the  manner  described  on  p.  795  and  the  urethra  opened.  Where  the 
fistula  is  large  and  direct,  the  urethra  is  opened  up  from  this  point  for- 
wards. The  calculus  is  now  grasped  in  small  lithotomy  forceps  and 
can  be  removed  without  difficulty  if  it  be  loose  and  of  moderate  size. 
Sometimes,  however,  it  is  adherent  to  the  urethral  wall  and  the  mucous 
membrane  must  be  peeled  oflF  it.     Where  several  calculi  of  large  size 
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are  present  the  extraction  of  one  will  facilitate  the  removal  of  the  rest. 
If  the  calculus  projects  into  the  prostatic  urethra,  a  constriction  will  be 
found  at  the  membranous  urethra  and  adds  to  the  difficulty  of  remov- 
ing the  calculus  (see  Fig.  408).  A  curved  sharp-pointed  bistoury  should 
be  passed  along  the  calculus  and  the  membranous  urethra  incised  at  the 
point  of  constriction.  The  gloved  forefinger  of  the  left  hand  is  then 
introduced  into  the  rectum  and  helps  to  push  out  the  prostatic  portion 
of  the  calculus. 

The  calculi  having  been  removed,  a  probe  director  is  passed  from 
behind  forwards  through  the  stricture  behind  which  they  lay  and  the 
stricture  freely  cut  upon  this.  A  large  steel  soui)d  is  now  passed  from 
the  external  meatus  to  ascertain  if  any  narrow  part  still  remains  uncut. 
If  it  be  arrested  in  front  of  the  external  opening  in  the  urethra  a  ure- 
throtome guide  is  passed  and  the  constriction  severed. 

The  question  of  immediate  repair  of  the  perineum  must  now  be  con- 
sidered. If  the  urine  be  foul  and  cystitis  present,  it  will  be  better  to  tie 
a  large  rubber  tube  in  the  perintai  wound  and  by  this  means  drain  the 
bladder  for  some  days.  After  this  a  catheter  should  be  tied  in  the 
urethra  and  the  perineal  wound  encouraged  to  heal.  If  a  defect  or 
fistula  remains,  one  of  the  operations  described  under  the  section  deal- 
ing with  these  must  be  performed  at  a  later  date. 

If  the  tissues  be  healthy  and  the  urine  not  foul,  the  wound  should 
be  closed  at  the  time  of  the  operation  by  a  plastic  operation. 


FROM  THE  PROSTATIC  URETHRA 
Operation.     A  grooved  staff  is  passed  into  the  urethra,  and  if  it 
does  not  pass  the  calculus  in  the  prostatic  portion  it  will  enter  far  enough 
to  act  as  a  guide  for  the  first 
part  of  the  operation.     The 
patient  is  placed  in  the  lithot- 
omy position  and  the  mem- 
branous urethra  freely  opened 
by  a  median  perineal  incision. 
The  right  forefinger  is  intro- 
duced alongside  the  calculus, 
which  is  then  loosened  from 
its     surroundings.       This     is 
often  a  matter  of  some  diffi- 
culty, but  eventually  the  finger 
can  be  swept  round  the  cal- 
culus and  a  pair  of  lithotomy  forceps  fitted  upon  it  and  the  mass  ex 
tracted  by  gradually  peeling  the  soft  tissues  off  it  (see  Fig.  409). 


Fig.  409.  Urethral  Calculi.  Large 
calculus  removed  from  prostatic  urethra  and 
smaller  calculus  from  the  bulbous  urethra. 
(Author's  case.) 
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After  the  removal  of  the  stone  the  large  dilated  prostatic  urethra 

should  be  flushed  with  a  copious  stream  of  biniodide  of  mercury  (i  in 

15,000)  to  remove  any  small  fragments.     The  right  forefinger  is  now 

pushed  through  the  vesical  sphincter  and  the  bladder  explored  with  this 

and  with  a  sound  for  calculi.     Sometimes  the  calculus  lies  in  a  pocket 

communicating  with  the  prostatic  urethra  by  a  small  opening  through 

A  h^  which  it  projects.    The  open- 

'         ^w  ^TI^     *"S  "^"^^  ^^  dilated  with  the 

/m  i  15     fi"g^^  ^"d  *^^  calculus  shelled 

i      A^W  t  jrfr  m       °"^'    ^^^^  should  be  taken  to 

VjBtf  ^^ffJr  °P^"   ^^^   pocket   freely  into 

^^T  ^ym  ^^^    prostatic    urethra  after 

^^  ^f  the  calculus  has  been  removed 

Results.      Urethral  cal- 
culi   frequently   recur  if  the 
precautions  given  above  are 
not   attended   to,   and  some- 
i  ."^g^^V  '    ^Eii3^         times  in  spite  of  them.  Ap^' 

V^jMv  A  B^i  ^^^^'^  ^S^^  twenty-nine  years, 

■■**''  vi««  on  whom  the  writer  operated 

for  prostato-urethral  calculus 
and  vesical  calculus,  had  un- 
dergone sixteen  previous  op- 
erations for  stone  in  the  pros- 
tate and  bladder.  The  writer 
removed  a  prostato-urethral 
calculus,  the  exact  counterpart  of  one  which  he  had  removed  from  the 
patient  twenty  months  before  (see  Fig.  410). 


Fig.  410.  Recurrent  Urethral 
Calculi.  Front  (above)  and  side  (below) 
view  of  two  exactly  similar  calculi  removed 
from  a  prostato-urethral  pouch  at  an  inter- 
val of  twenty  months.     (Author's  case.) 


CHAPTER  XVIII 

OPERATIONS  FOR  INJURIES  TO  THE  URETHRA 

EXTERNAL    URETHROTOMY    AND    SUTURE    OF    THE 
URETHRA  IN  WOUNDS  OF  THE  PENILE  URETHRA 

Operation.  A  bougie  is  introduced  along  the  urethra  and  the  penis 
is  steadied  by  an  assistant.  The  skin  wound  should  be  extended  longi- 
tudinally, the  sheath  of  the  corpus  spongiosum  exposed  and  incised, 
and  the  wall  of  the  urethra  defined  in  front  and  behind  the  wound. 
The  edges  of  the  urethral  wound  are  trimmed  and  brought  together 
by  fine  catgut  sutures,  so  that  the  closed  wound  is  transverse.  The 
stitches  do  not  pierce  the  mucous  membrane.  The  sheath  of  the  corpus 
spongiosum  is  brought  together  by  a  second  row  of  catgut  sutures  and 
the  skin  united  by  interrupted  silkworm-gut  sutures,  forming  a  longi- 
tudinal wound. 

After-treatment.  A  catheter  is  retained  in  the  bladder  for  forty- 
eight  hours  and  then  removed,  and  a  soft  rubber  catheter  passed  very 
carefully  three  times  daily  for  four  or  five  days,  after  which  time  the 
patient  is  allowed  to  pass  urine  himself.  After  the  operation  the  rectum 
is  emptied  by  enema  and  a  suppository  containing  lupulin  (gr.  iv), 
camphor  monobromide  (gr.  iv),  and  extract  of  belladonna  (gr.  ^),  in- 
troduced each  night  to  prevent  the  occurrence  of  erections,  which  are 
sometimes  troublesome. 

When  the  urethra  is  completely  severed  and  the  corpora  cavernosa 
remain  intact,  immediate  suture  should  be  carried  out  on  similar  lines. 

EXTERNAL  URETHROTOMY  IN  RUPTURE  OF  THE 
BULBOUS  OR  MEMBRANOUS  URETHRA 

Operation.  A  metal  catheter  (No.  lo)  is  well  oiled  and  passed 
gently  along  the  urethra,  keeping  to  the  roof  of  the  canal.  If  the 
catheter  passes  the  point  of  rupture  and  enters  the  bladder,  the  urine  is 
drawn  oflF  and  the  instrument  kept  in  position  and  the  patient  is  pre- 
pared for  operation.  If  the  catheter  does  not  pass  into  the  bladder,  it 
should  be  left  in  the  urethra,  so  that  the  penile  end  of  the  urethra  can  be 
identified. 

The  patient  is  placed  in  the  lithotomy  position.     The  perineum  is 
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shaved  and  cleansed.  An  incision  is  made  into  the  haematoma.  If, 
on  attempting  to  pass  the  catheter,  the  rupture  be  found  to  lie  deeply 
in  the  position  of  the  membranous  urethra,  a  curved,  transverse,  pre- 
rectal  incision  with  the  convexity  forward  will  give  the  best  exposure; 
but  where  the  rupture  lies  in  the  bulbous  urethra,  and  this  is  the  usual 
position,  a  median  incision  is  preferable.  The  fascia  of  Colles  is  incised 
and  picked  up  in  forceps  on  each  side  and  held  apart.  As  this  layer 
is  incised,  a  jet  of  dark  blood  which  has  been  pent  up  usually  escapes. 
The  perineal  muscles  are  bruised  and  infiltrated  with  blood,  and  a  good 
head-light  is  necessary  for  the  further  steps  of  the  operation.  Any 
bleeding  point  is  secured  and  a  search  for  the  ends  of  the  urethra  com- 
menced. The  clots  of  blood  and  shreds  of  lacerated  tissue  are  removed. 
A  stream  of  hot  lotion  from  an  irrigator  is  useful  for  this  purpose  and 
serves  also  to  control  oozing. 

//  the  urethra  has  not  been  completely  severed,  a  band  of  mucous 
membrane  will  remain  in  the  position  of  the  roof  of  the  canal.  A 
catheter  passed  through  the  penile  urethra  may  be  guided  along  this 
shred  into  the  membranous  urethra  and  thence  into  the  bladder.  There 
will  then  be  no  difficulty  in  finding  the  torn  edges  of  the  urethra.  These 
are  picked  up  in  fine  forceps,  and  the  frayed  margins  are  trimmed  and 
united  as  accurately  as  possible  with  catgut  sutures. 

The  metal  catheter  is  replaced  by  a  rubber  or  gum-elastic  instru- 
ment, which  is  secured  in  position. 

//  the  urethra  has  been  completely  severed,  the  penile  end  of  the 
canal  will  be  found  upon  the  instrument  which  was  passed  from  the 
external  meatus.  A  silk  suture  is  passed  through  the  wall  of  the  canal 
for  future  identification  and  search  is  now  commenced  for  the  vesical 
end  of  the  urethra.  This  may  be  found  as  a  loose  shred  of  tissue,  or  it 
may  resemble  the  twisted  end  of  a  large  blood-vessel.  Sometimes  the 
urethra  is  found  by  the  persistent  bleeding  of  a  small  vessel  in  its  wall. 
Every  depression  should  be  carefully  probed  under  a  strong  light' 
Should  a  careful  search  fail  to  reveal  the  stump  of  the  urethra  the  gloved 
forefinger  of  the  left  hand  may  be  introduced  into  the  rectum,  and  when 
placed  at  the  apex  of  the  prostate  will  indicate  the  exact  position  of  the 
membranous  urethra ;  by  probing  at  this  spot  the  opening  may  be  found. 
Lastly,  pressure  above  the  pubes  by  an  assistant  will  cause  some  urine  to 
trickle  from  the  over-distended  bladder  and  betray  the  position  of  the 
vesical  stump  of  the  urethra. 

If  the  search  be  successful,  the  urethra  is  picked  up  in  fine  forceps 
and  approximated  to  the  penile  stump.  A  gum-elastic  catheter  is  passed 
along  the  penile  urethra  and  projects  into  the  wound.  It  is  now  manipu- 
lated into  the  vesical  stump  of  the  urethra  and  pushed  on  into  the 
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bladder,  without,  however,  allowing  more  than  a  few  drops  of  urine  to 
escape.  The  torn  ends  of  the  urethra  are  now  drawn  together  and 
united  with  catgut  sutures. 

The  cavity  is  lightly  packed  with  strips  of  iodoform  gauze  and  a 
drainage  tube  introduced  down  to  the  urethra.  The  perineal  muscles 
and  the  skin  are  brought  together,  leaving  ample  room  for  the  tube 
and  gauze.  The  gum-elastic  catheter  in  the  urethra  is  fixed  in  position 
by  tying  a  piece  of  silk  or  narrow  tape  around  it  and  bringing  the  ends 
along  the  sides  of  the  penis,  and  fixing  them  there  by  a  strip  of  adhesive 
plaster  longitudinally  placed  on  each  side. 

Suprapubic  drainage  of  the  bladder  should  now  be  established.  If 
the  bladder  be  not  already  distended  with  urine,  12  or  14  ounces  of 
warm  boric  lotion  are  introduced  through  the  catheter  by  means  of  a 
syringe.    The  steps  of  the  operation  will  be  found  on  p.  631. 

A  J^-inch  diameter  rubber  drainage  tube  is  introduced  into  the 
suprapubic  opening  and  the  urine  is  drained  away  by  an  apparatus. 
The  suprapubic  drainage  is  continued  for  a  fortnight.  The  catheter  is 
retained  for  four  days  and  then  removed,  and  the  perineal  drain  is 
replaced  by  a  strip  of  gauze  at  the  same  time. 

Should  the  search  for  the  vesical  end  of  the  urethra  prove  fruitless, 
a  suprapubic  cystotomy  should  be  performed  and  a  bougie  inserted 
into  the  vesical  end  of  the  prostatic  urethra  and  made  to  project  in  the 
perineal  wound.  The  vesical  stump  of  the  urethra  is  easily  found  and 
a  catheter  guided  from  the  penile  portion  into  this  and  passed  into  the 
bladder.    The  operation  is  now  completed  as  before. 

Should  the  urethral  wall  be  so  extensively  destroyed  that  the  ends 
of  the  tube  cannot  be  approximated,  they  should  be  stitched  to  the 
soft  tissues  or  skin  of  the  perineum,  so  that  at  a  later  date,  when  a 
plastic  operation  is  performed  to  close  the  fistula,  the  ends  of  the  urethra 
may  be  easily  identified. 

After  the  healing  of  an  injury  to  the  urethra,  whether  slight  or  se- 
vere, instruments  should  be  passed  in  order  to  make  certain  that  con- 
traction of  the  urethral  scar  has  not  taken  place,  and  if  a  narrowing  of 
the  canal  is  found  the  regular  passage  of  instruments  should  be  ar- 
ranged or  excision  of  the  stricture  may  be  performed.  If  there  be  no 
sign  of  stricture  the  patient  should  return  for  examination  at  intervals. 

Some  discussion  of  the  following  points  is  necessary : — 

I.  The  perineal  incision  and  search  for  the  urethra.  When  the  rup- 
ture of  the  urethra  is  far  back,  and  especially  if  it  be  in  the  membranous 
urethra,  a  transverse  prerectal  incision  will  give  a  better  exposure.  It 
has  been  advocated  by  Bazy,  Legueu,  Riche,  and  Roux.^ 

*  Annates  des  maladies  des  organes  genito-urinaires,  1904,  vol.  xxii,  p.  187. 
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2.  Suture  of  the  urethra.  Suture  of  the  urethra  frequently  fails  to 
bring  about  immediate  union  of  the  torn  ends  of  the  urethra  and  some 
surgeons  are  opposed  to  the  use  of  sutures.  Rutherfurd/  with  consid- 
erable experience  in  the  treatment  of  ruptured  urethra,  opposed  the  use 
of  sutures  on  the  ground  that  they  were  an  *  unnecessary  complication 
of  the  healing/ 

The  use  of  silk  or  other  suture  material,  which  is  not  readily  ab- 
sorbed and  may  act  as  an  irritant,  is  no  doubt  objectionable,  but  fine 
catgut  does  not  possess  these  disadvantages,  and  the  use  of  some  means 
of  approximation  of  the  torn  ends  of  the  urethra  has  such  obvious  ad- 
vantages that  the  writer  strongly  recommends  it. 

3.  The  bladder  drainage.  Some  authorities  advise  suprapubic 
puncture  of  the  bladder  for  the  initial  retention  of  urine,  followed  by 
repeated  aspiration  of  the  bladder  several  times  in  the  twenty-four  hours 
for  several  days  to  prevent  the  urine  passing  along  the  urethra  and  soil- 
ing the  wound.  Neither  this  procedure  nor  the  voluntary  efforts  of  the 
patient  to  retain  the  urine  can,  however,  be  relied  upon.  The  passage  of 
some  urine  along  the  urethra  is  almost  certain  to  take  place  and  extrava- 
sation of  urine  or  perineal  abscess  is  the  result. 

The  method  of  suprapubic  drainage  and  immediate  suture  of  the 
urethra  was  recommended  by  Gilbert  Barling*  in  1891.     Rutherfurd 
independently  developed  a  somewhat  similar  procedure  in  1898.    He 
tied  a  soft  rubber  catheter  in  the  urethra  and  drained  the  bladder  by 
suprapubic  cystotomy.     The  urethra  was  left  unsutured. 
Mortality,     (a)  Uncomplicated  rupture  of  the  urethra. 
Kaufmann  *  collected  from  the  literature  205  cases  of  injury  to  the 
urethra,  29  of  which  died,  a  mortality  of  14.15)^.     The  complication 
of  urinary  infiltration  seriously  aflfected  the  mortality  figures  and  pro- 
duced a  death-rate  of  almost  ^6^  in  the  cases  in  which  it  occurred. 
Treatment  by  retained  catheter  produced  a  mortality  of  18.17)^.   ^^^^^ 
it  is  remembered  that  the  latter  were  the  cases  in  which  the  damage 
was  least  extensive  this  mortality  is  very  high. 

In  91  cases  where  perineal  section  was  made  within  the  first  two 
days  after  the  injury  8  died,  a  mortality  of  8.79^1^.  Of  24  cases  in  which 
perineal  section  was  made  after  several  days  (eight«to  ten  days)  8  died, 
a  mortality  of  20^. 

(b)  Rupture  of  the  urethra  with  fracture  of  the  pelvis.  ^ 

Of  48  cases  in  the  Kaufmann  collection  20  died  (40J^).    Oberst 
^  Lancet,  September  10,  1904. 

^Birmingham  Medical  Review,  1891,  vol.  ii,  p.  321. 
'  Glasgow  Hospital  Reports,  1898,  vol.  i. 
^  Loc.  cit. 
•  Volkmann's  Sammlung.     Klinische   Vortrdge,   No.   210. 
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found  that  in  16  cases  submitted  to  perineal  incision  4  died  (255^),  in 
12  cases  where  a  catheter  was  retained  5  died  (42^),  and  in  8  cases 
where  suprapubic  puncture  was  practised  3  died  (37J^). 

Martens  *  collected  17  cases  of  ruptured  urethra,  in  4  of  which  there 
was  also  fractured  pelvis.  One  patient  died,  a  mortality  of  5.7^.  All 
these  cases  were  submitted  to  perineal  section  and  immediate  suture  of 
the  urethra. 

(c)  Gunshot  wounds  of  the  urethra. 

In  119  cases  Kaufmann  found  a  mortality  of  22^,  In  the  26  fatal 
cases  death  was  due  to  haemorrhage  in  3,  extravasation  of  urine  in  8, 
septic  inflammation  and  pyaemia  in  14,  and  scurvy  in  i. 

Functional  results.  In  the  American  War  of  the  Rebellion  ^ 
the  after-result  of  74  cases  that  survived  gunshot  wounds  of  the  urethra 
was  as  follows :  complete  healing  10,  stricture  26,  fistula  38. 

The  formation  of  a  stricture  after  rupture  of  the  urethra  was  an 
almost  invariable  result  in  the  cases  recorded  by  the  older  writers. 
This  result  was  apparently  due  to  sloughing  and  septic  inflammation. 

Where  primary  union  or  rapid  healing  of  the  urethra  is  obtained, 
the  canal  either  remains  uncontracted  or  the  stricture  which  forms  is 
a  simple  narrow  ring,  readily  amenable  to  treatment,  instead  of  a 
tortuous  cartilaginous  stricture. 

In  7  cases  operated  on  by  Rutherfurd,'*  the  urethra  was  free  from 
stricture  in  5  at  periods  of  sixteen  months,  seventeen  months,  three 
years,  three  years,  and  six  years  respectively  after  the  injury.  Two  cases 
developed  stricture,  which  was  resected,  and  no  recurrence  of  the  stricture 
had  taken  place  eighteen  months  and  seven  years  respectively  after  the 
injury. 

Cabot*  records  5  cases  of  rupture  of  the  urethra  treated  by  imme- 
diate suture.  No  stricture  was  present  from  three  to  five  years  after 
the  injury  in  these  cases. 

^  Die  Verletsungen  und  Verengerungen  der  Harnrohre,  Berlin,  1902. 
2  The  Medical  and  Surgical  History  of  the  War  of  the  Rebellion,  Washing- 
ton, 1877,  vol.  ii,  Part  II,  p.  350. 
'  Loc.  cit. 
*  Boston  Medical  and  Surgical  Journal,  July  16,  1896,  p.  57. 


CHAPTER  XIX 
OPERATIONS  FOR  STRICTURE  OF  THE  URETHRA 

The  majority  of  cases  of  stricture  are  cured  or  relieved  by  the 
passage  of  instruments,  but  in  a  certain  number  of  cases  a  cutting 
operation  becomes  necessary. 

The  recorded  opinions  of  different  surgeons  vary  widely  in  regard 
to  the  necessity  for  operative  interference  in  uncomplicated  stricture 
of  the  urethra.  While  some  surgeons,  such  as  Albarran,"  Goldberg,* 
and  Heresco,^  look  upon  the  operation  as  one  which  should  be  practised, 
in  the  great  majority  of  cases,  as  a  preparation  or  as  an  aid  to  the 
passage  of  sounds,  others — Burckhardt  *  among  the  number — look  upon 
the  incision  of  a  stricture  as  an  operation  which  is  seldom  necessary. 
In  Burckhardt's  experience  89.8^  of  all  stricture  cases  are  cured  by  sim- 
ple dilatation. 

Indications.  The  indications  for  a  cutting  operation  for  stricture 
are  many  and  varied. 

A.  Gradual  dilatation  may  have  been  tried  and  proved  inadequate 
or  unsuitable. 

( 1 )  In  cases  of  hard  cartilaginous  stricture  dilatation  may  be  carried 
up  to  a  certain  size  and  no  further  progress  be  made.  Urethrotomy  is 
performed  and  the  passage  of  instruments  resumed. 

(2)  A  stricture  may  be  readily  dilated,  but  very  quickly  relapses  to 
its  former  size  (resilient  stricture). 

(3)  With  careful  antiseptic  precautions  and  with  the  most  gentle 
manipulation,  rigors  may  follow  each  passage  of  an  instrument. 

(4)  A  few  strictures  bleed  at  the  slightest  touch  of  a  bougie.  These 
cases  are  few,  and  are  not  to  be  confounded  with  the  more  frequent 
haemorrhages  which  result  from  lack  of  skill  or  want  of  care  on  the 
part  of  the  operator. 

(5)  Repeated  attacks  of  epididymitis  sometimes  interrupt  the  pro- 
gress of  intermittent  dilatation,  and,  if  the  stricture  be  freely  cut,  relief 
from  these  may  be  obtained. 

1  Comptes  Rendus  XIII^  Congrbs  Internat,  de  Med,,  1900. 

2  Deutsche  Zeitschr.  /.  Chir.,  vol.  Ivii,  Nos.  5  and  6. 

^  Comptes  Rendus  XIII^  Congres  Internat.  de  Med.,  1900. 
*  Frisch  und  Zuckerkandl,  Handb,  d.  Urologie,  1906,  vol.  iii. 
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(6)  When  recurrent  attacks  of  retention  of  urine  follow  the  passage 
of  instruments  in  a  stricture  of  moderately  large  calibre. 

(7)  Peri-urethral  abscess  and  extravasation  of  urine  may  compli- 
cate stricture  during  the  course  of  intermittent  dilatation  and  necessi- 
tate immediate  operation. 

B.  The  case  may  be  considered  unsuitable  for  gradual  dilatation. 

(i)  The  stricture  may  be  impassable  to  the  finest  bougie.  In  ex- 
perienced hands  these  cases  are  very  few  in  number;  but  a  cutting 
operation  is  equally  indicated  when  the  stricture  on  several  successive 
visits  will  only  admit  a  fine  bougie  after  much  difficulty. 

(2)  In  cases  of  urethral  stone,  peri-urethral  abscess,  extravasation 
of  urine,  and  urethral  fistula,  operative  interference  is  necessary. 

(3)  The  stricture  may  be  a  complication  of  some  disease  of  the 
prostate  or  bladder,  such  as  enlargement  of  the  prostate,  stone,  tuber- 
culosis, or  new  growths,  and  incision  of  the  stricture  is  the  most  rapid 
preparation  for  a  complete  examination.  Chronic  cystitis  complicating 
stricture  may  be  an  indication  for  urethrotomy. 

(4)  In  some  diseases  of  the  kidneys  complicating  stricture  of  the 
urethra  the  most  rapid  method  of  completely  removing  the  obstruction 
is  that  which  is  safest. 

C.  The  stricture  may  be  suitable  for  gradual  dilatation,  but  the 
patient  is  unable  or  unwilling  to  carry  out  the  treatment. 

(i)  He  may  be  going  abroad  beyond  reach  of  medical  aid. 
(2)  He  may  prefer  the  cutting  operation  on  account  of  the  longer 
time  required  for  gradual  dilatation. 

INTERNAL  URETHROTOMY 

This  operation  consists  in  cutting  through  the  stricture  by  means  of 
a  guarded  knife  (urethrotome)  introduced  along  the  urethra.  The 
stricture  may  be  cut  from  before  backwards — that  is,  towards  the  bladder 
— or  from  behind  forwards;  and  it  may  be  cut  on  the  roof  of  the 
urethra  or  on  the  floor. 

INTERNAL  URETHROTOMY  FROM  BEFORE  BACKWARDS 

There  are  many  urethrotomes  which  cut  from  before  backwards. 
The  principle  which  underlies  these  instruments  is  that  a  very  fine 
staff  is  passed  through  the  stricture  and  acts  as  a  guide  along  which  the 
guarded  knife  which  is  to  cut  the  stricture  is  pushed. 

Maisonneuve's  urethrotome  (see  Fig.  411)  consists  of  a  fine  curved 
staff  (No.  8  F.)  which  has  a  deep  groove  on  the  concave  surface  from 
the  distal  to  the  proximal  end.  At  the  point  of  the  staff  is  a  male  screw 
on  to  which  a  small  bulbous  tip  screws.    This  tip  may  be  removed  and 
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a  fine  flexible  guide  (No.  4  F.)  screwed  on  to  the  end  of  the  staff  by 
means  of  a  metal  end  with  a  female  screw.  .  A  triangular  knife  is  fixed 
at  one  end  of  a  fine  steel  rod,  the  other  end  of  which  is  button-like. 
The  apex  of  the  triangular  knife  is  blunt,  smooth,  and  broad,  so  that  it 
can  glide  along  the  mucous  membrane  without  cutting  it.  The  anterior 
and  posterior  edges  of  the  triangle  are  sharp.  A  small  ring  is  attached 
to  the  shaft  near  the  end,  so  that  it  may  be  steadied  by  the  finger  and 
thumb  of  an  assistant. 


Fig.  411.    Maisonneuve's  Urethrotome. 


c 


Q=^l««^ 


Fig.  412.    Teevan's  Urethrotome. 


Fig.  413.    Author's  Urethrotome. 

Teevan's  modification  of  this  instrument  (see  Fig.  412)  has  a  thicker 
staff,  and  inside  the  deep  groove  in  this  is  a  second  groove.  The  knife- 
carrying  shaft  consists  of  a  triangular  sheath  attached  to  a  fine  tube. 
Inside  this  lies  the  triangular  knife  and  the  rod  which  carries  it.  The 
knife  is  held  in  place  by  a  spring,  and  is  projected  from  the  sheath  by 
pressing  the  button  end  of  the  knife-carrying  shaft,  and  recoils  within 
the  sheath  again  when  pressure  is  removed.  The  knife  and  sheath  fit 
into  the  grooves  in  the  staff.  A  cross-piece  serves  to  steady  the  staff 
when  in  position. 

Author's  urethrotome  (see  Fig.  413).  Without  interfering  with  the 
simplicity  of  Maisonneuve's  instrument,  I  have  modified  it  in  certain 
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particulars,  and  the  following  urethrotome  is,  I  believe,  a  more  service- 
able instrument.  The  filiform  guides  supplied  with  Maisonneuve's  ure- 
throtome are  connected  with  a  bulbous  metal  tip  containing  the  female 
screw.  This  gives  an  abrupt  shoulder  which  may  hitch  in  a  narrow 
stricture,  and,  further,  the  guide  is  liable  to  become  frayed  at  this 
point,  and  has  even  broken  across  and  been  left  in  the  bladder.  In  the 
guides  supplied  with  my  instrument  the  metal  junction  into  which  the 
male  screw  fits  is  tapered,  and  passes  for  a  short  distance  inside  the 
flexible  guide,  which  thus  expands  gradually  to  the  thickness  of  the  staff, 
and  there  is  no  abrupt  union  of  flexible  bougie  and  rigid  metal.  Maison- 
neuve's  instrument  has  a  very  wide  curve  which  is  different  from  the 
curve  of  the  urethra,  and  the  groove  for  the  knife  runs  as  far  as  the 
end  of  the  staff.  The  result  is  that  the  instrument  fits  the  urethra  badly 
and  that  the  knife  passes  into  the  prostatic  urethra  when  it  is  pushed 
to  the  hilt.  In  the  new  instrument  the  curve  is  that  given  to  well-made 
steel  bougies  and  corresponds  to  the  curve  of  the  urethra.  The  groove 
passes  just  beyond  the  beginning  of  the  curve,  so  that,  when  the  staff 
is  held  in  the  proper  position,  the  knife  will  not  pass  further  than  the 
entrance  of  the  membranous  urethra.  Two  large  flat  transverse  wings 
replace  the  single  vertical  ring  and  provide  a  good  grip  for  the  thumbs 
and  fingers  of  an  assistant.  A  steel  rod  fits  into  the  groove  in  the  staff 
and  serves  to  stiffen  it  during  the  introduction  of  the  instrument,  and 
is  useful  for  cleaning  it.  The  rod  is  removed  for  the  insertion  of  the 
knife. 

Operation.  A  general  anaesthetic  is  preferable,  but  where  this  is 
contra-indicated  the  instillation. of  twenty  minims  of  a  2^  soa^c  on  of 
cocaine  or  a  solution  of  eucaine  and  adrenalin  will  suffice,  or  spinal 
analgesia  may  be  used.  The  penis  is  cleansed  and  drawn  through  a  small 
hole  in  a  sheet  of  sterile  lint.  The  urethra  is  washed  out  with  a  weak 
antiseptic  solution,  such  as  biniodide  of  mercury  (i  in  10,000)  or  oxy- 
cyanide  of  mercury  (i  in  10,000),  supplied  from  a  douche  can  and  glass 
nozzle.  The  guide  should  now  be  introduced,  and  care  is  taken  that  it 
passes  through  the  stricture  and  does  not  double  up  in  front  of  it.  If  the 
stricture  be  sufficiently  large  to  admit  a  No.  8  French  bougie,  the 
filiform  guide  may  be  dispensed  with,  the  small  bulbous  end  screwed  on 
the  tip  of  the  staff,  and  the  instrument  passed  through  the  stricture. 

The  surgeon  stands  on  the  right  side  of  the  patient.  In  a  narrow 
stricture  the  fine  staff  is  screwed  on  to  the  guide,  and  the  instrument, 
well  oiled,  is  pushed  onwards,  taking  care  that  the  guide  does  not  double 
up  in  front  of  the  stricture.  The  staff  passes  through  the  stricture  and 
lies  with  the  curve  in  the  membranous  and  prostatic  segments  of  the 
urethra,  the  flexible  guide  coiling  inside  the  bladder. 
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The  staflf  is  held  by  an  assistant  at  an  angle  of  45°  with  the  hori- 
zontal. He  grasps  the  wings  of  the  urethrotome  with  a  thumb  on  the 
upper  surface  of  each  and  holds  the  instrument  absolutely  steady  in  the 


Fig.  414.    Internal  Urethrotomy.    Staff  held  in  position  by  the  assistant. 
The  surgeon's  hand  is  pushing  the  blade  through  the  stricture. 

middle  line.  The  surgeon  dips  the  point  of  the  triangular  knife  in  sterile 
oil  and  introduces  it  into  the  groove  of  the  staff.  Raising  the  glans  penis 
with  the  left  thumb  and  fingers,  the  knife  is  slipped  past  the  meatus,  and 
holding  the  button  at  the  end  of  the  knife  rod,  is  pushed  steadily  along 
the  urethra  until  the  resistance  of  the  stricture  is  felt.     A  sharp  push 
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cuts  the  stricture,  and  the  knife  slips  on  and  cuts  any  other  strictures 

that  may  be  present  and  is  finally  arrested  at  the  end  of  the  groove  (see 

Fig.  414).    The  knife  is  now  steadily  withdrawn,  and  when  it  reaches 

the  stricture  on  its  way  out  resistance  is  again  felt,  and  a  tug  at  the  rod 

j  cuts  this  through  with  the  sharp  reverse  edge  of  the  knife.    Unless  the 

I  knife  be  boldly  pushed  through  the  stricture,  the  fibrous  tissue  will  not 

I  be  properly  cut.     The  knife  rod  is  withdrawn  altogether  and  the  staff 

I  and  guide  then  removed. 

I  If  Teevan's  instrument  be  used,  the  procedure  is  similar  until  the 

I  knife  guard  is  arrested  by  the  stricture.     The  knife  is  now  projected 

I  by  pressing  the  button  end  and  the  stricture  is  cut.     On  releasing  the 

button  the  knife  springs  back  under  cover  of  the  guard.  The  knife 
guard  is  now  pushed  onwards  through  the  cut  stricture  to  the  next,  and 
when  all  are  cut,  the  whole  instrument  may  be  withdrawn  without  re- 
moving the  knife  and  its  guard. 

The  next  step  consists  in  the  passage  of  large  steel  bougies  in  order 
to  make  certain  that  the  stricture  has  been  cut  to  the  full  size.  A  steel 
sound  of  ^?l4  size  is  passed,  and  followed  by  ^%5  and  ^Me.  There  is  no 
question  here  of  dilating  the  cut  stricture.  If  the  fibrous  ring  be  not 
sufficiently  cut,  resistance  to  the  passage  of  the  instruments  will  be  felt 
and  the  urethrotome  should  again  be  passed,  this  time  with  the  bulbous 
end  in  place  of  the  filiform  bougie,  and  the  knife  again  run  through  the 
stricture.  If  the  meatus  be  too  narrow  to  admit  a  large  steel  instrument, 
it  should  be  slit  downwards  by  means  of  a  blunt-pointed  bistoury  intro- 
duced into  the  urethra.  Having  passed  a  large  steel  sound,  a  coude 
catheter  (No.  22  F.)  is  passed  into  the  bladder,  and  the  urine  drawn 
oflF.  If  the  urine  be  foul,  the  bladder  should  be  washed  with  a  weak 
solution  of  biniodide  or  oxycyanide  of  mercury  by  means  of  a  large 
bladder  syringe,  or  a  solution  of  nitrate  of  silver  (i  in  10,000)  may  be 
used.  The  catheter  is  withdrawn  until  the  eye  lies  just  within  the 
bladder,  and  tied  in.  A  roll  of  aseptic  gauze  is  placed  around  the 
catheter  at  the  external  meatus  and  is  held  in  position  by  the  tapes 
that  secure  the  catheter.  A  syringeful  of  fluid  is  injected  to  ascertain 
that  the  catheter  eye  is  in  the  bladder,  a  plug  is  inserted  into  the  end 
of  the  catheter,  and  the  patient  returned  to  bed. 

After-treatment.  The  urine  is  drawn  oflF  at  frequent  intervals  by 
removing  the  plug  from  the  catheter,  or  a  piece  of  rubber  tubing  may 
be  attached  and  the  bladder  drained  continuously  into  a  urinal.  If  the 
bladder  be  allowed  to  become  distended,  the  urine  may  be  forced  along- 
side the  catheter  and  come  in  contact  with  the  urethral  wound  and  the 
object  of  the  retained  catheter  is  defeated.  At  the  end  of  forty-eight 
hours  the  catheter  is  removed  and  the  urethra  may  be  washed  with  an 
antiseptic  lotion.    The  patient  now  passes  water  himself. 
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If  the  catheter  does  not  drain  efficiently,  it  is  usually  due  to  the 
instrument  having  slipped  out  so  that  the  eye  is  in  the  prostatic  urethra, 
or  to  a  clot  obstructing  the  lumen.  Pushing  the  catheter  in  a  little 
way  or  the  introduction  of  a  syringe ful  of  lotion  will  re-establish  the 
flow. 

INTERNAL  URETHROTOMY  FROM  BEHIND  FORWARDS 

In  this  operation  an  instrument  carrying  a  small  knife  is  passed 
through  the  stricture.  The  knife  is  then  elevated  so  that  it  forms  an 
angle  with  the  shaft  of  the  instrument  and  drawn  out,  cutting  through 
the  stricture.     Thompson's  modification  of   Civiale's  original  instru- 


FiG.  415.    Civiale's  Urethrotome  modified  by  Thompson. 

ment  (see  Fig.  415)  consists  of  a  handle,  a  shaft,  and  a  sheath  contain- 
ing a  fine  blade.  The  sheath  is  wedge-shaped,  and  flattened  at  the  sides. 
The  calibre  corresponds  to  a  No.  5  instrument  of  the  English  scale. 
At  the  junction  of  the  shaft  and  handle  is  a  hilt,  and  about  i  inch  from 
this  on  the  shaft  is  a  small  button.  While  holding  the  handle  in  the 
grasp  of  the  right  hand  with  the  thumb  pressed  against  the  hilt,  the 
forefinger  may  be  pressed  upon  the  button  and  the  hilt  pushed  towards 
it.  This  draws  and  elevates  a  fine  blade  out  of  the  sheath,  and  on 
releasing  the  hilt  the  knife  again  returns  to  its  sheath. 

Operation.  Before  using  this  instrument  the  stricture  must  be 
dilated  to  the  size  of  a  No.  5  English  bougie.  The  instrument  is  intro- 
duced vertically  into  the  urethra  until  it  has  passed  through  the  stricture. 
It  is  now  withdrawn,  still  held  vertically,  until  the  knife-guard  hitches 
against  the  back  of  the  stricture.  The  knife  is  now  elevated  in  the 
manner  already  described  and  drawn  through  the  stricture  with  a  sharp 
tug.  It  is  then  returned  to  the  sheath,  and  the  remaining  steps  of  the 
operation  and  the  subsequent  treatment  carried  oiit  in  the  same  manner 
as  after  urethrotomy  from  before  backwards 

There  are  several  questions  connected  with  the  operation  of  internal 
urethrotomy  which  have  given  rise  to  controversy. 

Dilatation  during  and  immediately  after  the  incision  of  the  stricture. 
There  are  some  forms  of  urethrotome,  and  that  of  Otis  may  be  specially 
mentioned,  in  which  the  operation  is  a  combination  of  cutting  and 
'  bursting  *  of  the  stricture.  An  instrument  with  two  or  more  blades  is 
passed  through  the  stricture.  These  blades  are  separated  by  a  special 
mechanism,  and  with  the  stricture  fully  on  the  stretch  it  is  cut  with  the 
knife  between  the  separated  blades. 
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Instead  of  using  such  an  instrument,  which  necessitates  a  previous 
dilatation  of  the  stricture,  the  stricture  may  be  cut  by  means  of  a 
urethrotome  and  then  dilated  by  the  forcible  passage  of  large  bougies. 
The  wound  which  results  from  this  cutting  and  tearing  operation  is 
ragged  and  irregular.  It  is  accepted  by  most  modern  surgeons  that 
rapid  dilatation,  or  '  bursting  *  a  stricture  by  the  forcible  passage  of 
bougies  of  increasing  size  rapidly  introduced  in  succession,  is  likely  to 
give  rise  to  tearing  of  the  submucous  tissues  and  the  eventual  formation 
of  an  irregular  and  dense  scar.  The  methods  just  described  are  a 
modification  of  this  procedure. 

In  performing  internal  urethrotomy  the  stricture  should  be  freely 
and  cleanly  cut,  and  the  passage  of  a  steel  instrument  afterwards  should 
have  the  sole  object  in  view  of  ascertaining  whether  the  stricture  is  com- 
pletely severed  or  whether  some  uncut  strands  still  remain. 

Cutting  from  before  backwards  or  from  behind  forwards.  So  far 
as  safety  is  concerned  no  preference  can  be  given  to  one  method  over 
the  other.  Maisonneuve's  blade,  which  might  be  looked  upon  as  the 
more  dangerous  of  the  two  urethrotomes  above  described  for  antero- 
posterior urethrotomy,  pushes  up  the  mucous  membrane  with  the  flat 
apex  of  the  knife  as  it  glides  along  the  staff,  and,  so  long  as  the 
mucous  membrane  is  supple  and  healthy,  it  is  lifted  clear  of  the  cutting 
portion  of  the  blade.  Whatever  is  rigid  and  tough  is  not  raised  up  and 
is  cut  through.  With  the  guiding  staff  firmly  held  at  the  proper  angle 
there  is  no  danger  of  cutting  too  deeply,  and  with  the  writer's  modifi- 
cation the  blade  will  not  enter  the  membranous  urethra. 

It  is  an  undoubted  disadvantage  that  the  calibre  of  the  stricture 
must  be  the  size  of  a  No.  5  English  bougie  before  Civiale's  instrument 
can  be  used  for  postero-anterior  urethrotomy.  There  is  nothing  to 
choose  between  the  two  methods  in  regard  to  the  thoroughness  with 
which  the  stricture  can  be  cut. 

Cutting  on  the  roof  or  the  floor  of  the  urethra.  Civiale's  instrument 
cuts  the  stricture  on  the  floor;  the  form  of  Maisonneuve's  urethrotome 
most  frequently  used  cuts  on  the  roof,  but  it  may  also  be  made  with 
the  groove  so  placed  that  the  stricture  is  cut  on  the  floor.  The  object  of 
the  operation  is  to  cut  the  fibrous  obstruction  at  its  most  extensive  part. 
It  is  stated  by  some  writers  that  this  is  always  to  be  found  on  the  floor. 
Urethroscopic  experience  does  not  uphold  this  view,  and  in  strictures 
which  have  so  far  contracted  as  to  necessitate  urethrotomy  the  greatest 
development  of  fibrous  tissue  is  as  frequently  to  be  found  on  the  sides 
or  roof  of  the  urethra  as  on  the  floor.  In  the  majority  of  cases  which 
are  submitted  to  internal  urethrotomy  the  fibrous  contraction  affects  the 
whole  circumference  of  the  urethra,  and  although  the  lumen  is  sel- 
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dom  to  be  found  exactly  in  the  centre,  there  is  a  considerable  depth 
of  fibrous  tissue  surrounding  it  on  all  sides,  so  that  an  incision  radi- 
ating from  the  lumen  to  any  point  in  the  circumference  will  sever  the 
ring. 

The  process  of  repair  of  the  urethra  after  incision  does  not,  however, 
necessitate  the  selection  of  the  segment  in  which  the  greatest  amount 
of  fibrous  tissue  has  developed.  It  is  only  essential,  in  the  view  of  the 
writer,  that  the  circular  tension  of  the  ring  of  fibrous  tissue  should  be 
abolished,  and  that  the  stream  of  urine,  instead  of  being  projected 
against  the  back  of  a  tense  ring  of  fibrous  tissue  with  a  narrow  rigid 
opening,  should  flow  through  a  wide  opening  which  has  merely  loose 
flaps  of  tissue  at  the  position  of  the  stricture. 

Burckhardt  ^  gives  the  following  reasons  for  insisting  that  the  in- 
cision must  invariably  be  placed  on  the  roof :  In  the  bulbous  urethra 
there  is  less  erectile  tissue,  and  the  blood-vessels  are  fewer  on  the  roof 
than  on  the  floor;  the  danger  of  haemorrhage  is  therefore  less.  The 
mucous  membrane  of  the  roof  is  more  fixed  and  steadier,  so  that  the 
incision  is  more  accurate.  There  is  less  fear  of  urinary  infiltration  in  a 
wound  of  the  roof  than  in  one  in  the  floor.  Where,  however,  the 
stricture  is  subpubic,  the  floor  is  safer  than  the  roof  on  account  of  the 
proximity  of  the  venous  prostatic  plexus  to  the  latter. 

Draining  the  bladder  by  a  retained  catheter  after  the  operation.  The 
catheter  must  be  one  or  two  sizes  smaller  than  that  to  which  the  stric- 
ture has  been  cut,  for  it  should  not  put  the  stricture  wound  on  the 
stretch.  At  the  same  time  a  small  calibre  catheter  is  to  be  avoided,  for 
the  urine  will  easily  trickle  alongside  a  catheter  which  lies  loosely  in  the 
urethra,  and  there  is  much  greater  danger  of  the  lumen  of  the  instru- 
ment becoming  blocked  with  a  small  clot.  A  No.  20  or  22  Frendi 
catheter  is  suitable  for  most  cases,  and  the  eye  should  be  near  the  end 
of  the  instrument.  The  object  of  the  retained  catheter  is  not  to  keep 
the  edges  of  the  wound  apart  and  prevent  recontraction,  as  some  sur- 
geons seem  to  suggest.^  This  is  sufficiently  provided  for  by  the  passage 
of  instruments  at  a  later  date.  By  means  of  the  catheter  the  urine, 
which  is  frequently  septic  and  is  always  poisonous,  is  prevented  fro^^ 
coming  in  contact  with  the  raw  surface  of  the  wound.  In  the  expen- 
ence  of  the  writer  there  is  less  frequently  a  rise  of  temperature  during 
the  first  twenty-four  hours  after  the  operation  when  a  catheter  is  r^" 
tained  than  when  it  is  dispensed  with.  It  sometimes  happens,  as  if  ^^ 
demonstrate  the  efficacy  of  the  catheter,  that  immediately  after  the 
first  micturition  following  its  withdrawal  the  patient  has  a  slight  rigo^ 

^  Frisch  und  Zuckerkandl,  Handbuch  d,  Urologie,  1906,  vol.  iii. 
2  Heresco,  Cotnptes  Rendus  XIII^  Congres  Internat,  de  Med.,  1900. 


INTERNAL  URETHROTOMY  773 

and  the  temperature  shoots  up  to  101°  or  102°  and  falls  again  in  a  few 
hours. 

The  presence  of  the  catheter  in  the  urethra  aflfords  a  ready  means 
of  washing  the  bladder,  which  should  be  taken  advantage  of  when  the 
urine  is  septic. 

Spasm  of  the  bladder  sometimes  occurs  after  the  operation,  and  may 
be  due  to  the  use  of  too  strong  antiseptic  solutions  in  washing  the  bladder 
at  the  time  of  the  operation,  or  to  the  end  of  the  catheter  projecting  too 
far  into  the  bladder  and  continually  pressing  on  its  wall.  In  the  great 
majority  of  cases  a  properly  placed  catheter  is  borne  without  discomfort 
and  is  efficient  in  preventing  contact  of  the  urine  with  the  wound.  A 
few  nervous  individuals  find  the  presence  of  the  catheter  intolerable, 
and  it  is  soon  dislodged  by  their  constant  efforts,  so  that  the  urine  enters 
the  urethra  alongside  the  instrument.  If  this  occurs,  the  catheter  should 
at  once  be  removed. 

After-treatment.  After  removal  of  the  catheter  the  patient  is 
kept  quiet  in  bed  for  a  week  and  then  allowed  up.  A  daily  irrigation 
of  the  urethra  may  be  given  if  there  be  any  urethritis,  or  if  the  urine  be 
foul,  but  this  is  unnecessary  if  the  urine  is  clear.  No  instruments  are 
passed  for*  fourteen  days  after  the  operation,  and  then  a  full-sized  steel 
sound  is  introduced  and  usually  passes  without  difficulty.  After  the 
first  passage  of  instruments  the  patient  returns  in  a  fortnight  for  a 
second,  and  if  the  surgeon  be  satisfied  that  no  recontraction  is  taking 
place,  the  next  visit  should  be  paid  a  month  later,  then  two,  three,  and 
six  months,  and  eventually  the  patient  returns  at  the  end  of  a  year's 
interval,  when,  if  no  obstruction  to  the  passage  of  a  large  steel  instru- 
ment is  detected,  he  may  be  dismissed  as  cured.  Should  recontraction 
of  the  stricture  take  place,  instruments  must  be  regularly  passed  at 
proper  intervals. 

Difficulties  and  dangers.  i.  The  fine  guide  of  the  ure- 
throtome may  break  across  at  the  junction  with  the  metal  base  which 
unites  it  to  the  staff  and  on  withdrawing  the  instrument  it  is  left  in  the 
bladder.  If  this  accident  occurs,  a  small  lithotrite  should  at  once  be 
passed  and  the  guide  grasped  between  its  jaws  and  removed. 

2.  After  the  removal  of  the  urethrotome  the  surgeon  may  fail  to 
pass  a  metal  sound.  The  difficulty  is  sometimes  due  to  imperfect  cut- 
ting of  the  stricture  by  a  blunt  knife  or  to  a  want  of  boldness  in  the 
cutting  stroke.  Sometimes  an  elastic  stricture  stretches  before  the 
pressure  of  the  knife-sheath  of  Teevan's  instrument  and  thus  escapes 
incision. 

The  guide  of  the  urethrotome  should  be  replaced  by  the  small  metal 
bulbous  tip,  the  staff  reintroduced,  and  the  stricture  cut  to  the  full 
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size.  Should  the  surgeon  fail  to  introduce  the  urethrotome  staff,  a 
moderate-sized  gum-elastic  bougie  (No.  12  F.)  is  the  instrument  most 
likely  to  pass.  A  Harrison  whip-bougie  is  a  useful  instrument  in  this 
dilemma. 

3.  HcBtnorrhage,  There  is  rarely  any  serious  bleeding  following 
internal  urethrotomy.  At  the  time  of  the  operation  the  bleeding  is  in- 
considerable, and  for  the  first  two  days  the  urine  withdrawn  by  the 
retained  catheter  may  be  blood-stained.  Serious  haemorrhage  has,  how- 
ever, occasionally  taken  place,  and  a  few  fatal  cases  have  been  recorded. 
With  the  more  accurate  modem  urethrotomes  such  an  accident  very 
rarely  occurs.  No  fatal  cases  occurred  among  the  large  number  operated 
upon  at  St.  Peter's  Hospital. 

W^  en  bleeding  takes  place  after  internal  urethrotomy  the  foot  of 
the  bed  should  be  raised,  an  icebag  containing  finely-crushed  ice  should 
be  placed  upon  the  perineum,  and  firm  pressure  applied  by  means  of 
a  large  sand-bag.  Sand-bags  or  other  support  should  be  arranged  so 
as  to  prevent  the  shoulders  of  the  patient  slipping  towards  the  head 
of  the  bed.  If  a  catheter  be  in  the  urethra  it  should  be  allowed  to  remain 
in  situ,  as  it  will  assist  the  pressure  and  allow  of  the  escape  of  the  urine. 
Without  it,  bleeding,  which  has  been  stanched,  tends  to  recommence 
on  micturition.  A  hypodermic  injection  of  ergot  and  opium  should 
be  given. 

Should  these  measures  fail,  the  catheter  should  be  removed  and  the 
urethra  irrigated  with  hot  solution  of  silver  nitrate  (i  in  10,000)  or 
a  solution  containing  tincture  of  hamamelis  or  adrenalin,  and  pressure 
reapplied.  If  spasm  appears  to  be  a  factor  in  the  causation  of  the 
haemorrhage,  hot  fomentations  may  be  tried. 

Finally,  should  the  haemorrhage  resist  all  treatment,  a  perineal  sec- 
tion should  be  rapidly  performed  and  a  large  rigid  tube  introduced  into 
the  bladder;  around  this  iodoform  gauze  should  be  firmly  packed. 

Results.  I.  Mortality.  The  operation  of  internal  urethrotomy 
carries  with  it  a  remarkably  small  mortality.  In  most  of  the  cases  where 
death  has  followed  the  operation  it  has  resulted  from  an  exacerbation 
of  pre-existing  disease  occasioned  by  the  operation  and  not  from  any 
new  factor  introduced  by  the  operation  itself. 

I  have  examined  the  records  of  this  operation  performed  at  St. 
Peter's  Hospital  during  a  period  of  thirteen  years  (1895-1908).  In 
all,  1. 3 16  patients  suffering  from  stricture  of  the  urethra  were  sub- 
mitted to  operation  in  the  wards  of  the  hospital.^     The  operation  of 

^  This  does  not  include  patients  treated  in  the  out-patient  department  of  the 
hospital.  I  have  calculated  that  2yfji  of  cases  of  stricture  are  submitted  to  opera- 
tion, and  the  1,316  cases  will  represent  this  proportion  of  the  total. 
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internal  urethrotomy  alone  was  performed   in   i,oi8  of  these  cases. 
Eight  patients  died  after  the  operation,  giving  a  mortality  of  0.78}^. 
The  following  statistics  are  to  be  found  in  the  literature: — 


Number  of 
cases. 

Deaths, 

Percentage 
mortality. 

Guyoni  (1880-90)  .     .     . 
Guvon^  (1890-1900)   .     . 

Thompson  * 

Lydston* 

Nicolich  5 

Desnos** 

Pousson^ 

Schliffkas 

Goldberg  » 

1,000 

980 

340 

1,500 

235 

78 

500 

16 

7 

5 
II 
6 
0 
I 
0 
0 
0 
0 

0.5 

I 

2 

0 

04 

0 

0 

0 

0 

Watson  and  Cunningham  ^®  have  collected  the  published  results  of 
a  number  of  surgeons,  some  of  which  are  included  in  the  above  list.  In 
a  total  of  4,686  operations  there  were  53  deaths,  a  mortality  of  i.ij^. 

Death  may  follow  internal  urethrotomy  in  several  ways: — 

(a)  In  many  cases  of  long-standing  stricture  there  is  chronic  cystitis 
together  with  chronic  septic  pyelonephritis.  The  operation  is  followed 
by  an  acute  exacerbation  of  pyelonephritis,  which  is  fatal.  This  was 
the  cause  of  death  in  four  out  of  the  eight  fatal  cases  (505^). 

(b)  Chronic  interstitial  nephritis  complicates  prolonged  urinary  ob- 
struction, and  death  from  renal  failure  may  follow  internal  urethrotomy 
performed  for  the  relief  of  the  obstruction  (one  case)." 

(c)  Complete  anuria  and  death  from  urinary  or  septic  intoxication 
may  occur  within  a  few  hours  or  days  of  the  operation  (two  cases). 

(d)  Septicaemia  or  pyaemia  may  follow  the  operation  without  inter- 
ference with  the  secretion  of  urine  (one  case). 

^  Desnos,  Annates  des  maladies  des  organes  genito-urinaires,  1891,  p.  21. 

2  Nogues,  Notice  sur  Vorganisation  et  le  fonctionnement  de  la  din,  d,  v. 
urinaires,  Paris,  1900. 

3  Stricture  of  the  Urethra,  1885. 

*  Med,  News,  March  4,  1899. 

^  Wien.  med.  Presse,  1899,  50. 

•  Nogues,  loc.  cit. 

"^  Annales  des  malad.  d.  org.  gcnito-tirin.,  1891,  p.  206. 
®  Wien,  med.  Presse,  1898,  vol.  xlvi. 
^  Dent.  Zeitschr.  f.  Chir.,  1900.  vol.  Ivii,  p.  393. 
'^^  Dise<2ses  and  Surgery  of  the  Genito-urinary  System,  1909. 
"  Thomson  Walker,    The  Renal  Function  in  Urinary  Surgery,     Cassell  &\ 
Co.,  1908. 
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(e)  A  few  cases  of  death  from  haemorrhage  have  been  recorded, 
after  operation  with  the  older  forms  of  urethrotome,  where  the  prostatic 
plexus  of  veins  was  injured.^ 

2.  Healing  of  the  stricture  after  internal  urethrotomy.  The  results 
obtained  after  internal  urethrotomy  vary  with  the  character  of  the 
stricture.  In  a  well-defined  annular  stricture  in  a  healthy  subject, 
internal  urethrotomy  may  result  in  a  complete  cure.  In  the  practice 
of  the  writer  this  has  occurred  in  a  number  of  cases  and  the  urethra, 
examined  as  long  as  two  and  three  years  after  the  internal  urethrotomy, 
showed  no  sign  of  stricture  or  of  the  scar  of  the  operation. 

In  a  second  group  of  cases  there  is  a  recontraction  of  the  stricture 
after  a  period  varying  from  a  few  months  to  several  years,  but  the 
occasional  passage  of  a  large  metal  sound  at  intervals  of  several  months 
is  sufficient  to  prevent  further  contraction. 

There  is  a  third  group  of  cases,,  and  this  forms  a  very  large  propor- 
tion of  the  hospital  class  of  patients,  where  internal  urethrotomy  per- 
mits of  the  passage  of  large  instruments  at  intervals,  without  which  the 
stricture  would  rapidly  recontract.  Irregular  attendance,  alcoholic  in- 
dulgence, and  other  causes  frequently  produce  relapses,  so  that  the  cut- 
ting operation  may  have  to  be  repeated  and  the  dilatation  resumed. 
These  cases  merge  into  the  next  class. 

The  final  group  is  that  of  cartilaginous  stricture,  where  there  is  no 
prospect  of  cure  by  urethrotomy  or  dilatation.  This  group  forms  a 
small  proportion  of  cases  treated,  and  most  of  them  belong  to  the 
hospital  class  of  patients.  Urethrotomy  is  performed  to  enable  a  good- 
sized  instrument  to  be  passed,  and  it  may  be  possible  by  intermittent  dila- 
tation to  maintain  the  lumen  at  this  calibre  or  even  with  care  to  increase 
it.  Frequently,  however,  the  stricture  slowly  recontracts  in  spite  of 
instrumentation  and  internal  urethrotomy  must  be  repeated  and  dilata- 
tion  recommenced. 

Internal  urethrotomy  alone  cannot  be  looked  upon  as  a  radical 
operation  for  the  cure  of  stricture.  Although  a  certain  proportion  of 
cases  are  cured  by  this  means  alone,  yet  in  the  majority  of  cases  the 
passage  of  instruments  must  be  added  to  complete  the  cure  or  to  pre- 
vent relapse,  and  in  a  small  percentage  even  this  combination  is  insuffi- 
cient to  prevent  recontraction  of  the  stricture. 

In  100  cases  of  stricture  attending  my  out-patient  department  at  St.  Peter's 
Hospital  ly  had  undergone  internal  urethrotomy.  Of  these  I2  had  been  operated 
on  once  with  the  following  results: — 

^  Thompson,  Stricture  of  the  Urethra,  i888  (one  case)  ;  Fenwick,  lUustratcd 
Medical  News,  i888,  No.  3  (two  cases). 
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Time  since  operation. 

Sise  of  instrument. 

Attendance. 

A  few  months 

14/16  steel 

Regular 

A  few  months 

14/16  steel 

Regular 

One  year 

13/15  steel 

Regular 

One  year 

12/14  steel 

Regular 

One  year 

15  F.  bougie 

Irregular 

Two  years 

12/14  steel 

Regular 

Three  years 

13/15  steel 

Regular 

Three  years 

12  F.  bougie 

Irregular 

Four  years 

14/16  steel 

Regular 

Eleven  years 

12  F.  bougie 

Irregular 

Fifteen  years 

10/12  steel 

Regular 

Five  cases  required  more  than  one  operation. 


Number  of 
operations. 

Treatment  between  operations. 

Present   size. 

Two 
Two 
Five 
Two 
Two 

Regular  dilatation,  seventeen  years 

Neglected  after  first  operation 

Irregular  dilatation 

External  then  internal  urethrotomy,  neglected 

External  then  internal  urethrotomy 

14  F.  bougie 
12/14  steel 
18  F. 

14/16  steel 
ii/i3steel 

From  these  figures  it  will  be  seen  that  a  stricture  which  has  been  submitted 
to  internal  urethrotomy  usually  contracts  again  if  it  is  not  dilated  regularly.  If 
regular  dilatation  be  undertaken  the  calibre  of  the  stricture  remains  large. 

In  a  few  cases,  in  spite  of  regular  passage  of  instruments,  the  stricture  re- 
contracts  and  another  operation  is  required,  after  which  regular  dilatation  may 
keep  the  stricture  fully  dilated. 

EXTERNAL  URETHROTOMY 

The  operation  of  external  urethrotomy  consists  in  cutting  a  stricture 
by  an  incision  made  through  the  perineum.  There  are  many  variations 
of  this  procedure  and  the  names  of  various  surgeons  have  been  con- 
nected with  these. 

Choice  of  method.  The  principal  dividing  line  in  the  varieties 
of  external  operation  upon  stricture  is  the  possibility  or  impossibility  of 
passing  an  instrument  through  the  stricture  before  the  operation.  If  an 
instrument  can  be  passed  through  the  stricture  and  it  is  determined  to 
perform  external  urethrotomy,  the  operation  may  be  carried  out  by 
passing  a  Syme's  staff  and  cutting  the  stricture  upon  this,  and  the 
operation  is  called  Syme's  operation;  or  an  ordinary  grooved  staff  may 
pass  through  the  stricture  with  or  without  previous  dilatation  and  the 
incision  be  made  on  this;  or  a  staff  designed  by  Morris  may  be  used; 
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or,  finally,  a  filiform  guide  may  be  passed  and  the  urethra  opened  in 
front  of  the  stricture  on  this  and  the  stricture  divided  upon  it.  If  an 
instrument  cannot  be  passed  through  the  stricture  the  urethra  may  be 
opened  upon  a  straight  staff  in  front  of  the  constriction  and  a  search 
made  for  the  lumen  of  the  stricture,  and  when  this  is  found  and  a  probe 
passed  through  it,  the  stricture  is  cut  from  before  backwards  upon  this 
(Wheelhouse*s  operation).  If  the  lumen  cannot  be  found  the  urethra 
may  be  approached  from  behind  the  stricture  by  a  median  perineal  in- 
cision, using  the  point  of  the  left  forefinger  placed  in  the  rectum  at  the 
apex  of  the  prostate  as  a  guide  (Cock's  operation),  or  the  urethra  maybe 
exposed  behind  the  stricture  by  dissection  from  the  perineum  and  in- 
cised, or  suprapubic  cystotomy  may  be  performed  and  a  sound  passed 
along  the  urethra  from  the  bladder  may  be  cut  upon  from  the  perineum. 
The  stricture  may  or  may  not  be  cut  through  in  this  operation.  If  it 
be,  then  a  probe  or  a  director  should  be  passed  behind  forwards  and 
the  stricture  cut  upon  this.  Finally,  the  methods  of  after-treatment 
vary.  A  catheter  may  be  introduced  along  the  whole  length  of  the 
urethra  and  retained ;  the  urethral  wound  may  be  left  alone  or  it  may  be 
stitched ;  or  a  tube  may  be  placed  in  the  bladder  through  the  perineal 
wound,  or  no  drainage,  either  urethral  or  perineal,  may  be  adopted. 

Such  are  the  more  important  variations  of  the  operation  of  external 
urethrotomy.  The  term  perineal  section  will  here  be  avoided  since  some 
confusion  has  arisen  as  to  its  exact  application. 

EXTERNAL  URETHROTOMY  WITH  A  GUIDE 

Syme's  operation/  The  operation  consists  in  the  passage  of  a 
Syme's  staff  through  the  stricture  and  cutting  upon  this  immediately  m 
front  of  the  obstruction,  and  then  cutting  through  the  stricture. 


Fig.  416.    Syme's  Staff. 

Syme's  staff  (see  Fig.  416)  has  a  straight  shaft  and  a  curved  ter- 
minal portion.  The  shaft  is  equal  in  gauge  to  a  No.  12  English  sound; 
it  terminates  abruptly  in  a  shoulder,  and  the  curved  terminal  portion  is 
equal  in  size  to  a  No.  4  English  sound.  A  deep  groove  commences  on 
the  shaft  about  ^  inch  behind  the  shoulder  and  passes  on  to  the  convex- 
ity of  the  fine  terminal  portion  almost  to  the  point  of  the  instrument. 

Operation.  The  operation  is  performed  as  follows:  The  stricture 
is  dilated  to  the  size  of  a  No.  4  English  gauge  by  means  of  bougies, 
either  by  continuous  dilatation  by  tying  in  a  filiform  bougie  overnignt 
*  Edinburgh  Journal  of  Medical  Science,  October,  1844. 
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and  changing  it  to  a  larger  instrument,  or  by  the  rapid  passage  of  bougies 
of  increasing  size.  The  perineum  is  shaved  and  prepared.  The  patient 
is  anaesthetized  and  the  Syme's  staff  is  passed  along  the  urethra  until 
the  shoulder  is  arrested  by  contact  with  the  stricture.  External  urethrot- 
omy is  sometimes  performed  when  the  stricture  is  of  sufficient  calibre  to 
pass  a  No.  12  English  or  larger  sound.  In  this  case  there  is  no  object 
in  using  a  Syme's  staff,  and  a  curved  staff  with  median  groove  is  intro- 
duced instead.  The  patient  is  now  placed  in  the  lithotomy  position  by 
means  of  a  crutch  or  by  supports,  and  an  assistant  standing  at  the 
level  of  the  pelvis  on  the  left  side  holds  the  staff  vertically  exactly  in 
the  middle  line,  grasping  the  instrument  firmly  with  the  right  hand,  the 
thumb  erect  on  the  upper  face  of  the  handle.  With  his  left  hand  he 
supports  the  scrotum  vertically.  The  staff  can  be  felt  from  the  perineum, 
and  an  incision  is  made  directly  upon  it  just  behind  the  shoulder,  cutting 
through  all  the  tissues  right  down  to  the  staff.  The  urethra  may  remain 
undivided  in  the  first  incision  and  the  finger  can  feel  the  groove  in  the 
shaft  just  behind  the  shoulder.  The  point  of  the  knife  enters  this  and  is 
carried  along  the  groove,  cutting  the  stricture  in  the  middle  line.  The 
urethra  should  be  cut  as  far  back  as  the  commencement  of  the  mem- 
branous portion,  and  upon  this  will  depend  the  ease  with  which  the 
subsequent  steps  of  the  operation  are  performed.  In  bringing  the  knife 
out  care  should  be  taken  to  divide  the  skin  and  perineal  tissues  some- 
what more  freely  than  the  urethral  wall. 

The  point  of  a  probe-pointed  gorget  (see  Fig.  417)  is  now  intro- 
duced into  the  groove  in  the  staff  and  pushed  onwards  into  the  bladder. 
The  staff  is  then  with- 
drawn. If  the  surgeon 
decides  to  drain  the  blad- 
der by  means  of  a  cathe- 
ter, a  No.  22  F  silk-wove 
coude  catheter  is  intro- 
duced along  the  penile 
urethra  and  projects  into 
the  wound.  It  is  easily 
directed  along  the  gorget 
into  the  bladder  and  is 
retained  in  place  by  two  strips  of  tape  knotted  around  it,  and  the  ends 
brought  along  the  penis  and  fixed  to  it  by  means  of  adhesive  plaster. 
The  perineal  wound  is  either  left  open  and  a  dressing  applied,  or  one 
or  two  catgut  stitches  are  placed  in  the  urethral  wall  and  corpus  spongio- 
sum, and  the  rest  of  the  wound  left  open.  The  catheter  may  be  changed 
or  left  out  entirely  at  the  end  of  three  or  four  days.    Instead  of  tying  a 


Fig.  417.    Probe-pointed  Gorget. 


^pmmm 


Fig.  418.    Perineal  Drainage  Tube. 
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catheter  in  the  urethra  a  large  perineal  drainage  tube  may  be  introduced 
into  the  bladder  with  the  help  of  the  gorget.  The  best  form  of  tube  for 
this  purpose  is  a  large-sized  rubber  tube  with  smooth  rounded  end  and 
terminal  and  lateral  openings  (see  Fig.  418).  The  tube  is  guided  along 
the  grooved  surface  of  the  gorget,  which  is  gradually  withdrawn  and  the 
tube  pushed  on  through  the  vesical  sphincter.  A  gush  of  urine  shows 
that  it  has  reached  the  bladder.  The  end  of  the  tube  should  not  project 
too  far  into  the  bladder.  The  proper  position  is  ascertained  by  with- 
drawing it  a  little  and  injecting  a  syringeful  of  warm  boric  lotion  and 
watching  its  return  through  the  tube,  and  by  this  means  making  cer- 
tain that  the  eye  of  the  tube  lies  just  within  the  sphincter  of  the  bladder. 
A  movable  metal  ring  provided  with  a  loop  on  each  side  surrounds  the 
tube,  and  tapes  passed  through  the  loops  pass  up  the  groins  in  front  and 
the  fold  of  the  buttocks  behind,  and  are  attached  to  a  waist-belt.  One 
or  two  stitches  may  be  introduced  at  the  upper  part  of  the  wound  and 
some  gauze  lightly  packed  around  the  tube  and  a  dressing  applied.  The 
tube  should  be  removed  in  four  days  and  a  large  steel  sound  passed  at 
the  end  of  a  week.  Should  any  difficulty  be  experienced  in  passing  this 
into  the  bladder  a  small  gorget,  or  a  grooved  director  introduced  into 
the  prostatic  urethra  through  the  perineal  wound,  will  act  as  an  effi- 
cient guide.  A  large  silk-wove  catheter  should  now  be  passed  along  the 
urethra  into  the  bladder  and  tied  in  place,  and  the  perineal  wound  al- 
lowed to  heal.  The  retained  catheter  is  removed  in  four  or  five  days 
and  a  large  steel  sound  passed  a  week  later.  Sounds  should  be  passed  at 
lengthening  intervals  after  the  operation. 

EXTERNAL  URETHROTOMY  WITHOUT  A  GUIDE 

Wheelhouse*s  operation.  When  the  surgeon  has  failed  to  pass 
an  instrument  through  the  stricture  the  urethra  may  be  opened  in  front 
of  the  narrow  part  and  the  opening  searched  for,  and  when  this  is 
found  a  fine  probe  may  be  passed  through  it  and  the  stricture  slit  up 


Fig.  419.    Wheelhouse's  Staff. 


upon  it.    This  operation  was  first  applied  to  this  class  of  case  by  Arnott  ^ 
in  1822.    Wheelhouse  ^  slightly  modified  the  technique  of  the  operation 

f  and  it  has  been  known  by  his  name. 

[:  Wheelliouse's  staff  (see  Fig.  419)  is  a  straight  instrument  with  a 

f  ^  Trans.  Med.  and  Chirurgical  Soc,  vol.  xii,  1822,  p.  351. 

>,'  ^Lancet,  June  24,  1876. 
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groove  which  stops  short  about  Yi,  inch  from  the  end.     The  rounded 
end  forms  a  small  projection  on  the  side  opposite  to  the  groove. 

Operation.  The  patient 
having  been  prepared  for  a 
perineal  operation,  Wheel- 
house's  staff  is  passed  down 
to  the  face  of  the  stricture  with 
the  groove  towards  the  skin. 
An  incision  is  made  in  the  mid- 
dle line  of  the  perineum,  which 
opens  the  urethra  on  the 
groove  of  the  staff,  and  the 
tube  is  slit  upward  towards  the 
penis  for  about  2  inches.  As 
the  groove  does  not  reach  the 
end  of  the  staff  the  incision 
is  not  carried  right  up  to  the 
face  of  the  stricture,  and  the 
relation  of  the  stricture  to  the 
rest  of  the  urethra  is  thus  pre- 
served. The  staff  is  now 
turned  round  and  withdrawn 
so  that  the  projection  .at  the 
end  hooks  up  the  upper  angle 
of  the  wound.  The  mucous 
membrane  of  the  urethra  is 
picked  up  with  rat-tooth  for- 
ceps on  each  side  about  the 
middle  of  the  incision,  and 
held  out  by  assistants  so 
that  the  urethra  is  fully  ex- 
posed and  slightly  stretched. 
Instead  of  forceps  held  by  as- 
sistants, a  fine  thread  of  silk 
may  be  passed  through  the 
edge  of  the  mucous  membrane 
on  each  side  and  this  tempo- 
rarily stitched  to  the  skin.  In 
practice  Wheelhouse's  staff 
often  works  badly  as  a  retrac- 
tor, and,  indeed,  it  may  be  altogether  dispensed  with  at  this  stage  of 
the  operation  and  the  upper  part  of  the  wound  left  unretracted  or  hooked 


Fig.  420.  Wheelhouse's  Operation. 
The  urethra  has  been  opened  and  the  sur- 
geon is  searching  with  a  probe  for  the 
lumen  of  the  stricture. 
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up  by  a  blunt  hook  introduced  from  the  surface.  With  a  good  head- 
light the  surgeon  now  commences  to  look  for  the  opening  of  the  stricture, 
using  a  fine-grooved  probe  or  a  canaliculus  director  for  the  purpose. 
The  thumb  of  the  left  hand  may  be  placed  in  the  lower  angle  of  the 
wound  and  the  stricture  slightly  everted  by  the  fingers  pressing  on  the 
perineum  (see  Fig.  420).  Every  tiny  dark  spot  and  depression  is  care- 
fully probed  and  searched.  The  chief  difficulty  of  the  operation  is  the 
oozing  which  obscures  the  field  with  blood. ^  When  this  is  trickling 
down  from  the  upper  part  of  the  urethra  beyond,  a  small  plug  of  wool 
or  gauze  tucked  in  beneath  the  staflF  may  control  it.  But  the  mucous 
membrane  is  often  congested  and  friable  and  the  oozing  comes  from  the 
whole  surface.  A  plug  soaked  in  adrenalin  will  greatly  assist  the  opera- 
tion by  blanching  the  parts  and  stopping  the  oozing,  but  this  drug  should 
be  used  with  caution.  The  writer  has  experienced  very  severe  post-oper- 
ative haemorrhage  after  a  Wheelhouse's  urethrotomy,  which  he  attributed 
to  a  free  use  of  adrenalin.  The  search  may  be  prolonged  and  difficult. 
If  the  opening  be  not  found  on  what  appears  to  be  the  face  of  the  stric- 
ture, the  roof  of  the  urethra  should  be  systematically  probed  in  front  of 
this.  The  small  openings  of  the  lacunae  on  the  roof  of  the  urethra  are 
often  deceptive.  By  making  suprapubic  pressure  a  few  drops  of  urine 
may  be  made  to  escape  from  the  lumen  of  the  stricture,  and  betray  its 
situation.  It  may  happen  that  Wheelhouse's  stafT  enters  a  very  large  old- 
standing  false  passage  with  a  smooth  lining,  and  as  such  a  diverticulum 
is  usually  found  on  the  floor,  the  opening  of  the  stricture  will  be  some- 
where along  the  roof  of  this.  The  writer  found  in  one  case,  where 
the  search  had  to  be  abandoned  and  the  urethra  exposed  by  dissection 
behind  the  stricture,  that  a  probe  passed  backwards  through  the  stric- 
ture emerged  in  the  urethra  2  inches  in  front  of  what  was  apparently 
the  face  of  the  stricture.  The  point  at  which  the  probe  appeared  was 
beyond  the  upper  angle  of  the  urethrotomy  wound,  and  the  staff  had 
sunk  for  2  inches  into  a  large  smooth-walled  false  passage  below  the 
stricture. 

Having  found,  by  diligent  probing,  the  opening  of  the  stricture 
lumen,  the  remaining  steps  of  the  operation  are  easy.  The  probe  is 
passed  through  the  stricture  and  the  point  of  a  knife  follows  this  guide 
and  cuts  the  stricture  completely  through  on  the  floor.  The  portion 
of  the  urethra  behind  the  stricture  is  usually  dilated  and  a  director  or 
a  gorget  is  readily  passed  into  the  bladder.     A  large  catheter  is  now 

^  For  this  reason  it  is  wise  not  to  commence  a  Wheelhouse's  operation  at  the 
end  of  a  prolonged  attempt  to  pass  instruments.  The  operation  should  be  post- 
poned for  a  week  or  longer  so  that  any  oozing  from  laceration  of  the  mucous 
membrane  will  have  ceased. 
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passed  along  the  penile  urethra  and  is  guided  into  the  bladder  by  means 
of  the  gorget.  The  perineal  wound  may  be  left  without  suturing,  or 
one  or  two  catgut  sutures  may  be  inserted  to  draw  the  edges  of  the 
urethra  and  the  perineal  tissues  together.  The  catheter  is  tied  in  place 
and  retained  for  four  days,  when  it  is  removed.  Some  urine  will 
probably  escape  from' the  perineal  wound,  if  not  during  the  retention 
of  the  catheter  then  immediately  after  its  removal,  but  this  ceases  and 
in  a  few  days  the  wound  is  dry.  The  passage  of  steel  sounds  is  com- 
menced ten  or  fourteen  days  after  the  operation. 

Modifications.  When  the  surgeon  fails  after  a  prolonged  at- 
tempt to  find  the  opening  of  the  stricture  several  methods  of  procedure 
are  open  to  him.  It  has  been  recommended  that  the  stricture  tissue 
should  be  incised  in  the  middle  line  until  the  lumen  is  reached.  This 
method  is  not,  however,  likely  to  be  successful  in  discovering  the  proper 
lumen  of  the  stricture,  although  the  urethra  behind  it  may  thus  be 
opened.  The  new  lumen  that  is  formed  in  this  way  will  pass  through 
the  fibrous  tissue  of  the  stricture  and  is  very  liable  to  recontraction. 

If  Wheelhouse's  operation  fails,  one  of  three  procedures  may  be 
adopted,  i.  The  urethra  may  be  exposed  behind  the  stricture  by  dis- 
section and  here  opened.  This  is  done  by  continuing  Wheelhouse's 
incision  backwards  towards  the  anus,  or,  if  the  first  median  incision  is 
far  forwards,  by  making  a  second  incision  in  front  of  the  anus  over 
the  posterior  extremity  of  the  bulb,  or  a  curved  prerectal  incision  may 
be  made  so  as  to  give  free  exposure  for  a  careful  dissection.  In  prac- 
tice the  latter  incision  is  seldom  necessary.  The  bulb  is  first  exposed, 
and  on  reaching  the  posterior  extremity  of  this  the  urethra  is  easily 
exposed  at  its  membranous  portion,  since  it  is  usually  considerably 
dilated  at  this  part.  A  probe  is  now  passed  penis-ward  through  the 
stricture  and  the  scar  tissue  slit  up  from  behind  forwards  upon  this.  A 
gorget  or  director  is  passed  into  the  bladder  and  serves  as  a  guide  for  a 
catheter  passed  as  before. 

2.  The  second  method  of  procedure  which  has  been  practised  in  this 
dilemma  is  the  so-called  Cock's  operation  of  perineal  section  without  a 
guide. 

Cock's  operation.  The  forefinger  of  the  left  hand  is  introduced 
into  the  rectum  and  feek  for  the  prostate.  The  pulp  of  the  finger  is 
placed  upon  the  apex  of  that  organ.  A  Cock's  double-edged  knife  is 
now  entered  in  the  middle  line  of  the  perineum  about  Yz  inch  in  front 
of  the  anus,  the  handle  being  held  strictly  in  the  horizontal  plane.  The 
knife  is  pushed  onwards  until  its  approach  is  felt  by  the  rectal  fore- 
finger and  it  has  reached  the  apex  of  the  prostate.  The  urethra  will 
now  have  been  opened  and  the  knife  may  be  withdrawn,  rocking  it  a 
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little  upwards  and  downwards  so  as  to  extend  the  superficial  part  of 
the  wound.  A  probe-pointed  director  is  now  introduced  into  the  wound 
and  pushed  on  into  the  bladder,  and  this  serves  as  a  guide  for  the  intro- 
duction of  a  perineal  tube. 

This  operation  was  introduced  by  Cock  for  cases  of  acute  reten- 
tion in  impassable  stricture  as  an  emergency  operation.  It  was  also 
used  in  cases  where  the  perineum  was  much  distorted  by  fistulae  and 
fibrous  tissue.  It  has  no  advantage  over  the  operation  just  described, 
and  has  the  very  grave  disadvantage  that  it  leaves  the  stricture  un- 
treated. 

3.  A  third  plan  is  to  perform  suprapubic  cystotomy  and  retrograde 
catheterization.  The  bladder  is  usually  distended  with  urine  in  the  cases 
where  this  procedure  is  required,  so  that  it  is  easily  exposed  and  opened. 
After  opening  the  bladder  suprapubically,  a  metal  sound  is  passed  along 
the  urethra  from  behind  forwards.  Fuller  ^  recommends  the  use  of  a 
Benique's  sound,  which,  on  account  of  its  full  curve,  is  well  suited  for 
this  purpose.  It  is  made  prominent  in  the  perineum  at  the  posterior 
surface  of  the  stricture.  The  patient  is  then  raised  into  the  lithotomy 
position  and  the  point  of  the  sound  is  cut  upon  in  the  middle  line  of 
the  perineum.  An  attempt  can  now  be  made  to  pass  a  probe  forwards 
through  the  stricture  so  that  it  may  be  cut  from  behind  forwards.  H 
the  probe  cannot  be  passed  through  the  stricture  a  sound  should  be 
passed  down  to  the  front  of  the  stricture  and  the  cicatricial  tissue  cut 
through  in  the  middle  line  until  this  is  exposed.  The  bladder  is  drained 
either  through  the  perineal  wound  or  through  a  catheter  introduced 
along  the  urethra  through  the  cut  stricture  and  secured  in  position. 
The  suprapubic  wound  is  allowed  to  close.  This  operation  is  seldom 
necessary  and  has  little  to  recommend  it  over  the  other  methods  just 
described. 

Dangers,  i.  Hcrmorrhage.  Severe  haemorrhage  may  arise  either 
from  the  erectile  tissue  of  the  corpus  spongiosum  or  from  some  vessel 
deeper  in  the  perineum  or  at  the  neck  of  the  bladder.  The  haemorrhage 
may  occur  within  a  few  hours  of  the  operation,  or  it  may  commence 
eight  or  ten  days  later. 

When  haemorrhage  occurs  the  perineal  wound  should  be  opened  up, 
and  by  turning  out  the  clots  some  idea  will  be  gained  as  to  the  probable 
source.  A  stream  of  hot  lotion  from  an  irrigator  and  a  good  head-light 
will  greatly  assist  the  search.  Any  vessel  which  is  obviously  bleeding 
is  picked  up.  If  a  perineal  tube  be  already  in  the  bladder,  strips  of 
gauze  should  be  packed  around  this.     If  a  tube  has  not  been  tied  in  it 

^Diseases  of  the  Genito-urinary  System,  1900,  p.  290. 
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should  now  be  passed  with  the  help  of  a  gorget  and  the  wound  packed. 
A  broad  T-bandage  allowing  for  the  exit  of  the  tube  provides  firm 
pressure  on  the  perineum. 

The  remaining  dangers  of  the  operation  are  due  to  an  exacerbation 
of  previous  disease  as  a  result  of  the  operation. 

2.  Cystitis  and  septic  pyelonephritis. 

3.  Renal  failure  and  uraemia. 

4.  Spread  of  septic  inflammation  in  the  pelvis  or  perineum. 
Results.    Mortality.     It  is  hardly  possible  to  quote  figures  which 

will  give  an  accurate  idea  of  the  mortality  of  this  operation  compared 
with  internal  urethrotomy.     For  this  there  are  several  reasons. 

(i)  The  individual  surgeon  practises  one  of  these  operations  almost 
to  the  exclusion  of  the  other,  and  if  he  favours  internal  urethrotomy 
the  external  operation  will  be  reserved  for  the  most  serious  cases. 

(ii)  The  statistics  which  are  given  for  internal  urethrotomy  are 
largely  those  of  stricture  without  local  complications;  those  of  external 
urethrotomy  include  a  very  large  proportion  of  complicated  cases. 

The  figures  which  follow  must  therefore  be  considered  in  that  light. 

At  St.  Peter's  Hospital  external  urethrotomy  or  perineal  section  was 
performed  in  100  cases  with  8  deaths  during  a  perod  of  13  years  (1895 
to  1908),  and  the  patient  died  of  the  results  of  pre-existing  disease,  such 
as  extravasation  of  urine  and  septic  inflammation,  in  most  of  these  cases. 

The  following  statistics  appear  in  the  literature : — 


Gregory  ^ 992  cases 

Martens  2 64  " 

Horwitz* 116  " 

Novotriy-v.  Antal  * .     .  80  " 

Burckhardt^     ....  25  " 

K6nig« 40  " 

Gross  ^ 26  " 

Syme* 105  " 

Thompson®      ....  219  " 

Nicolichi<> 20  " 


Mortality    8.85^ 

4.3;^ 
3.75^ 

o  i 

zH 
0.2^ 

o   ^ 


*  Th^se  de  Paris,  1879.    This  author  states  that  the  deaths  which  might  di- 
rectly be  attributed  to  the  operation  amounted  to  3.02^. 

*  Die  Verletzungen  und  Verdnderungen  der  Harnrohre,  Berlin,  1902. 
^Journ.  of  Ciitan.  and  Genito-itrinary  Disease,  1898,  p.  362. 

*  Centralbl,  f,  d.  Krankh.  d.  Ham-  und  Sex.-Org,,  ii.  336. 
^  Frisch  und  Zuckerkandl,  Handb.  d,  Urologie,  1906. 

*  Quoted  by  Guterbock,  Krankh,  d,  Harnorgane,  vol.  i,  pt.  i,  1890. 
^  Quoted  by  Guterbock,  loc.  cit, 

^Stricture  of  the  Urethra,  1849. 
^Stricture  of  the  Urethra,  1885. 
^®  Wien.  Med,  Presse,  1890,  No.  50,  2083. 
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Results.  There  is  no  greater  certainty  of  curing  a  stricture  by 
means  of  external  urethrotomy  than  by  other  methods.  The  writer  has 
met  with  a  case  in  which  no  contraction  of  the  urethra  could  be  found 
with  the  urethroscope  aided  by  air-distension  two  years  after  a  Wheel- 
house's  operation.  Most  authorities  agree  that  such  cases  may  follow 
external  urethrotomy.  Post,  van  Buren,  and  Sayer  *  have  seen  pa- 
tients twenty,  twenty-one,  and  twenty-five  years  after  external  urethrot- 
omy and  found  no  recurrence.  But  the  proportion  of  these  cases  is 
remarkably  small  when  a  large  number  of  operated  strictures  is  ex- 
amined. 

Where  instruments  are  passed  regularly  after  the  operation  the  re- 
sults are  much  better,  and  cases  where  a  large  instrument  (%  or  ^W« 
steel)  is  passed  at  intervals  of  some  months  and  no  recontraction  is 
apparent  are  not  infrequently  observed. 

Where  the  patient  neglects  regular  dilatation,  and  where  exposure 
and  alcoholic  excess  are  superadded,  recontraction  of  the  stricture  be- 
comes a  certainty  and  it  will  become  hard  and  cartilaginous  in  char- 
acter. 

There  are  cases,  however,  in  which,  notwithstanding  regular  habits 
and  periodic  instrumentation,  the  stricture  slowly  contracts  after  the 
operation,  and  a  second  cutting  is  required.  In  lOO  cases  of  stricture 
attending  my  clinic  at  St.  Peter's  Hospital,  external  urethrotomy  had 
been  performed  in  twelve. 

In  5  cases  external  urethrotomy  had  been  performed  once. 
In  2      "  "  "  "      "  "         twice. 

In  I  case         "  "  "       "  "  5   times. 

In  I       "  "  "  "       "  "         6  times. 

In  3  cases  external  urethrotomy  was  followed  by  internal  urethrot- 
omy at  a  later  date. 

The  five  cases  where  external  urethrotomy  had  been  performed  once 
were  those  in  which  the  best  result  had  been  obtained.  Of  these  a  No.  22 
French  bougie  could  be  passed  six  months  after  the  operation.  Two 
patients  could  take  a  %  steel  and  a  No.  19  French  bougie  respectively 
four  years  after  the  operation.  One  patient  took  a  No.  16  French 
bougie  nine  years  after  the  operation,  and  one  a  No.  10  French  bougie 
seventeen  years  after  the  operation.  In  all  these  patients  bougies  had 
been  passed  regularly  since.  The  attendance  of  the  patient  whose  stric- 
ture took  only  a  No.  10  French  bougie  was  irregular.  Two  of  these 
patients   (Nos.   10  F.  and   16  F.)   would  require  a  cutting  operation 

*  Quoted  by  Heresco,  Comptes  Rendus  XIII'  Congrbs  Internat,  de  Med-, 
1900. 
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again.  In  the  patients  who  required  a  repetition  of  the  operation, 
or  have  submitted  to  internal  urethrotomy,  there  was  invariably  a 
history  of  neglect  to  have  instruments  passed  after  the  operation. 

These  figures  point  to  the  conclusion  that,  although  a  few  cures  may 
be  effected  by  means  of  external  urethrotomy  alone,  the  great  majority 
require  the  regular  passage  of  instruments  after  the  operation,  and  any 
neglect  of  this  will  court  recontraction. 

EXCISION  OF  STRICTURES 

A  single  stricture  of  moderate  dimensions  may  be  resected  and  the 
urethra  united  by  sutures.  The  following  is  the  technique  of  the 
operation : 

Operation.  The  suprapubic  and  perineal  regions  are  carefully 
prepared  for  operation.  A  preliminary  suprapubic  cystotomy  is  per- 
formed and  a  rubber  tube  fixed  in  position  above  the  pubes.  The  pa- 
tient is  then  placed  in  the  lithotomy  position  and  a  metal  instrument 
passed  through  the  stricture.  In  the  cases  which  are  suitable  for  the 
operation  the  stricture  can  usually  be  felt  from  the  surface  of  the 
perineum. 

A  median  incision  is  made  for  about  2  inches  with  the  stricture  area 
as  a  centre.  The  corpus  spongiosum  is  exposed  and  its  sheath  incised  to 
the  full  extent  of  the  wound.  Careful  dissection  now  exposes  the  hard 
fibrous  tissue  of  the  stricture,  and  it  may  be  so  well  defined  as  to  be 
easily  separated  from  the  surrounding  structures  as  a  thick  ring  of  yel- 
lowish white,  almost  cartilage-like  tissue.  This  is  carefully  separated 
for  the  whole  circumference  of  the  urethra.  In  some  strictures,  and 
especially  in  those  of  traumatic  origin,  the  fibrous  tissue  extends  for 
some  distance  into  the  cavernous  tissue  of  the  bulb.  The  isolated  ring 
of  fibrous  tissue  is  steadied  while  the  urethra  is  cut  across  transversely 
in  front  and  behind  it.  In  order  to  carry  this  out  the  instrument  which 
lay  in  the  urethra  may  have  to  be  removed.  The  cut  ends  of  the  urethra 
are  now  dissected  up,  and  are  freed  so  far  as  will  allow  the  opposite 
edges  to  come  in  contact  without  the  slightest  tension  being  put  upon 
the  wall  of  the  tube.  A  series  of  fine  catgut  stitches,  commencing  at 
the  dorsum,  is  now  introduced  to  bring  the  edges  into  apposition. 
The  stitches  pierce  the  whole  thickness  of  the  wall,  and  the  edges  of 
the  mucous  membrane  are  apposed  as  accurately  as  possible.  After  the 
first  stitches  are  inserted,  an  instrument  should  again  be  introduced, 
and  the  rest  of  the  stitching  done  with  this  as  a  splint.  A  gum-elastic 
bougie  is  more  suitable  than  a  metal  instrument  for  this  purpose. 
Having  completed  the  suture,  the  bougie  is  removed  and  the  structures 
superficial  to  the  urethra  are  brought  together  with  catgut  sutures 
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and  the  skin  wound  closed  with  silkworm-gut.  Care  should  be  taken 
that  the  oozing  from  the  corpus  spongiosum  and  any  other  bleeding 
is  stopped  before  closing  the  wound. 

The  suprapubic  wound  is  drained  by  means  of  a  suction  apparatus 
for  seven  or  ten  days,  when  the  tube  may  be  removed.  The  foot  of 
the  bed  should  be  raised  so  as  to  keep  the  urine  as  much  as  possible 
from  the  neck  of  the  bladder. 

A  month  after  the  operation  the  urethra  should  be  examined  with 
the  urethroscope  and  a  large  steel  bougie  passed.  If  contraction  has 
occurred  at  the  site  of  suture  regular  dilatation  should  be  commenced. 

Some  points  are  open  to  discussion. 

(i)  Most  authorities  on  this  subject  recommend  a  retained  urethral 
catheter,  and  do  not  drain  the  bladder  suprapubically.  The  writer  is 
strongly  of  the  opinion  that  in  order  to  attain  a  reasonable  certainty  of 
success  in  plastic  operations  upon  the  urethra  suprapubic  drainage  must 
be  used.  The  retained  catheter,  he  believes,  produces  after  forty-eight 
hours  a  certain  amount  of  inflammation  of  the  urethra,  which  is  detri- 
mental to  healing,  and  after  this  time  it  is  not  a  reliable  method  of 
bladder  drainage,  for  it  allows  urine  to  trickle  alongside  it  and  soak  the 
line  of  incision.  Suprapubic  drainage  is  a  much  more  certain  method 
of  safeguarding  the  wound  from  infiltration  of  urine,  but  even  with  an 
open  suprapubic  wound  a  few  drops  of  urine  may  sometimes  find  their 
way  into  the  prostatic  urethra  and  be  forced  out  of  the  external  meatus. 
It  is  essential  therefore  to  keep  the  bladder  as  dry  as  possible. 

(ii)  Catgut  sutures  are  suitable  for  this  work,  and  may  be  left  to 
absorb  or  to  come  away  in  the  urine  later  on  partly  absorbed,  or  are 
removed  through  the  urethroscope.  Buried  sutures  of  fine  silk  are 
recommended  by  some  surgeons.  They  must  be  inserted  so  that  they 
do  not  pierce  the  mucous  membrane  of  the  urethra  (Pousson,*  Berg,* 
Thomas  ^), 

(iii)  The  extent  of  tissue  which  has  been  removed  from  the  urethra 
wall  has  varied.  Sometimes  only  a  part  of  the  circumference  of  the 
stricture  is  removed  and  the  healthy  mucous  membrane  stitched  trans- 
versely. Guyon*  operated  upon  a  traumatic  stricture  in  this  manner. 
The  writer  resected  a  portion  of  a  ring-like  stricture  of  the  penile 
urethra  in  the  same  way,  and  obtained  primary  healing.  A  steel  bougie 
(^?44)  passed  easily  before  the  patient  left  the  hospital  three  weeks  after 
the  operation.     Unfortunately  all  trace  of  the  patient  was  lost. 

^  Bull,  et  Mem,  de  la  Soc,  de  Chir,,  1896,  p.  517. 

^Annals  of  Surgery,  1903,  No.  4. 

^  Brit.  Med.  Journ.,  November  8,  1902. 

^Annales  des  maladies  des  organes  genito-urinaires,  April,  1894. 
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An  inch  or  an  inch  and  a  half  of  the  urethra  may  be  removed,  and 
if  the  tube  is  freed  for  a  sufficient  distance  on  each  side  of  the  section, 
no  tension  is  produced  on  uniting  the  ends.  Burckhardt  ^  has  resected 
a  length  of  urethra  6  centimetres  (about  234  inches),  and  Goldman^ 
excised  a  portion  measuring  8  centimetres  (about  3^^  inches).  In  the 
latter  case  the  urethra  was  separated  from  the  corpus  cavernosum  almost 
as  far  forward  as  the  corona  glandis.  There  was  subsequent  forward 
curving  of  the  penis  on  erection,  but  this  gradually  disappeared.  If 
the  extent  of  urethral  wall  removed  be  such  that  after  free  preparation 
of  each  end  of  the  urethra  the  ends  will  not  meet  without  tension,  some 
form  of  plastic  operation  will  be  required  to  make  good  the  defect 
(see  p.  798). 

Results.  The  cases  collected  by  Nogues '  and  Vignard  *  show 
that  resection  of  stricture  of  the  urethra  in  suitable  cases  is  a  successful 
operation,  and  that  permanent  cure  of  the  stricture  can  thus  be  obtained. 
In  fifteen  cases  there  was  no  recurrence  at  the  end  of  periods  varying 
from  six  months  to  eight  years. 

Heusner  ^  resected  the  stricture  in  a  patient  who  died  two  and  a  half 
years  later  of  kidney  disease.  At  the  autopsy  only  a  linear  scar  was 
found  at  the  site  of  resection. 

A  patient  described  by  Horteloup "  died  three  and  a  half  years  after 
the  operation,  and  it  was  found  that  the  perineal  cicatrix  was  supple  and 
there  was  no  difference  to  be  seen  between  the  mucous  membrane  at  the 
resected  portion  and  that  of  the  rest  of  the  urethra.  Tonnesco  ^  de- 
scribes two  cases  of  resection  where  no  recurrence  of  the  contraction 
was  observed  one  and  a  half  and  two  years  after  the  operation. 

Rutherfurd  ®  resected  two  traumatic  strictures,  removing  ^  and  J^ 
inch  of  the  urethra  and  suturing  the  ends.  One  patient  had  a  full-sized 
urethra  seven  years,  and  the  other  twelve  months  after  the  operation. 

Watson  and  Cunningham  •  collected  64  cases  of  resection,  but  in 
only  13  of  these  was  there  any  information  in  regard  to  the  condition 
of  the  urethra  more  than  a  year  after  the  operation.  Of  these  the  state- 
ment in  5  was  only  that  the  urinary  stream  or  the  urethral  calibre  was 

*  Frisch  und  Zuckerkandl,  Handb,  der  Urologie. 
2  Beitr,  s,  klin.  Chir.,  1904,  vol.  xlii,  230. 

^  Loc,  cit, 

*  Quoted  by  Heresco,  Comptes  Rendus  XIII'  Congres  Internat,  de  Med,, 
1900. 

^  Deut.  med.  Wochenschr.,  1883,  No.  28. 

•  Bull,  et  Mem.  de  la  Soc.  de  Chir.,  Paris,  1882. 
^  Quoted  by  Heresco,  loc.  cit. 

^Lancet,  September  10,  1904. 

•  Loc,  cit. 
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normal.  In  3  cases  the  calibre  one  year  after  operation  was  24,  26,  and 
2j  respectively;  in  3  cases  examined  fourteen  months,  fifteen  months, 
and  two  years  after  operation,  the  calibre  was  18,  22,  and  23;  and  in 
2  examined  three,  six,  and  one  and  a  half  years  after  operation,  the 
calibre  was  24  and  26. 

THE  SELECTION  OF  AN  OPERATION  IN  STRICTURE  OF  THE 

URETHRA 

Where  a  cutting  operation  becomes  necessary  the  choice  rests  be- 
tween internal  and  external  urethrotomy  and  excision. 

The  following  points  may  be  considered : — 

(i)  Position  of  the  stricture.  A  penile  stricture  is  unsuitable  for 
external  urethrotomy,  for  a  fistula  is  likely  to  follow  the  operation. 
Internal  urethrotomy,  either  by  Maisonneuve's  or  by  Civiale's  instru- 
ment, is  preferable.  The  passage  of  instruments  after  operation  must 
be  commenced  early  in  these  strictures.  If  the  stricture  be  near  the 
meatus,  a  long  thin  blunt-pointed  bistoury  can  sometimes  be  introduced 
along  the  urethra,  and  the  stricture  cut  on  the  floor.  Resection  of  a 
single  well-defined  stricture  in  this  region  may  be  successful. 

Stricture  in  the  bulbous  urethra  is  suitable,  so  far  as  position  is  con- 
cerned, for  any  of  the  operative  methods. 

(ii)  Character  of  the  stricture.  Soft  annular  strictures  are  specially 
suitable  for  internal  urethrotomy  followed  by  instrumental  dilatation. 

In  a  hard  cartilaginous  stricture  internal  urethrotomy  will  allow  of 
a  large  (^tie)  steel  sound  being  introduced,  and  the  progress  depends 
upon  the  after-treatment  by  instruments.  In  similar  manner  the  stric- 
ture will  relapse  after  external  urethrotomy  if  the  regular  dilatation 
by  instruments  be  neglected.  The  writer  has  not  met  with  a  stricture  too 
hard  to  be  cut  with  a  Maisonneuve  instrument  if  the  blade  be  keen.  If 
the  stricture  be  circumscribed  and  of  cartilaginous  hardness,  and  trau- 
matic strictures  specially  conform  to  this  type,  resection  of  the  stricture 
and  immediate  suture  of  the  urethra  may  be  performed  and  will  be  more 
likely  to  give  a  permanently  successful  result. 

Multiple  strictures  of  the  urethra,  which  form  much  the  greater 
number  of  strictures  (73;^  in  the  writer's  cases),  are  unsuitable  for  ex- 
ternal urethrotomy  and  for  excision.  Internal  urethrotomy  is  the  oper- 
ation of  choice  in  this  type. 

(iii)  Thoroughness  of  the  operation.  If  excision  of  the  stricture  be 
feasible,  it  is  the  most  thorough  of  the  three  operations,  but  the  fact  that 
the  great  majority  of  strictures  are  multiple  limits  the  application  of 
this  method. 

External  urethrotomy  cuts  through  a  much  greater  depth  of  tissue 
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than  internal  urethrotomy.  But  with  the  exception  of  the  cases  of 
strictures  which  are  complicated  with  fistulae  or  are  traumatic  in  origin, 
the  urethrotome  will  cut  to  a  sufficient  depth  to  sever  the  whole  of  the 
stricture  tissue.  It  is  an  almost  invariable  rule  that  in  multiple  strictures 
of  the  urethra  the  narrowest  stricture  lies  nearest  the  bladder.  In  ex- 
ternal urethrotomy  this  stricture  is  cut,  but  the  strictures  of  wider  calibre 
which  lie  nearer  the  external  meatus  are  neglected.  On  this  account 
the  writer  invariably  performs  a  combined  internal  and  external  urethrot- 
omy where  an  external  operation  is  considered  necessary.  This  com- 
bined operation  was  introduced  by  the  late  Mr.  Reginald  Harrison  *  in 
1885,  '  with  the  object  of  providing  better  drainage  for  urine  and  the 
discharges  from  a  wound  (internal  urethrotomy),  which  can  only  be 
imperfectly  treated  antiseptically.' 

(iv)  The  duration  of  the  convalescence.  To  some  patients  it  is  an 
important  consideration  that  after  internal  urethrotomy  they  can  get 
about  at  the  end  of  a  week  or  ten  days,  while  after  external  urethrotomy 
and  resection  they  are  confined  to  bed  for  fourteen  to  twenty-one  days, 
or  sometimes  longer. 

(v)  Danger  of  the  operation.  In  the  mortality  tables  that  have  been 
given  the  danger  of  external  urethrotomy  appears  to  be  far  greater  than 
internal  urethrotomy.  These  figures  are  deceptive,  however,  for  the 
cases  submitted  to  external  urethrotomy  include  the  worst  types  of 
stricture  and  those  complicated  by  abscess  and  extravasation  of  urine. 
External  urethrotomy  is  probably  somewhat  more  dangerous  to  life 
than  internal  urethrotomy,  but  not  to  the  extent  shown. in  these  figures, 
(vi)  After-results,  Recontraction  of  a  stricture  takes  place  after 
both  internal  and  external  urethrotomy,  and  probably  in  about  an  equal 
number  of  cases,  and  in  about  a  similar  time.  The  fact  that  in  multiple 
stricture  only  the  narrowest  stricture  is  cut  makes  a  relapse  more  likely 
in  external  urethrotomy. 

(vii)  Stricture  unth  complications,    A  stricture  with  local  complica- 

i  tions,  such  as  peri-urethral  abscess,  fistulse,  extravasation  of  urine,  or 

urethral  calculus,  is  best  treated  by  external  urethrotomy,  and  the  com- 
bined operation  of  Harrison  is  useful  in  many  cases. 

Where  chronic  cystitis  is  present  and  thorough  bladder  drainage  is 

j  desired,  a  large  tube  introduced  through  a  perineal  wound  is  a  better 

!  method  of  obtaining  it  than  a  retained  urethral  catheter. 

Where  stone  in  the  bladder  is  complicated  by  stricture  and  lith- 

i  olapaxy  is  the  method  of  treatment  which  the  surgeon  proposes  to  adopt, 

internal  urethrotomy  should  be  performed  in  preference  to  perineal 
section  as  a  preliminary  to  the  major  operation. 

1  Brit,  Med,  Journ.,  July  18,  1885. 
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OPERATIONS  FOR  THE  REPAIR  OF  FISTULJE  AND 
ACQUIRED  DEFECTS  OF  THE  URETHRAL  WALL 

The  following  preliminary  statements  may  be  made: — 

1.  Any  urethral  complication  which  accompanies  the  fistula  must  be 
rectified  before  attempting  to  repair  the  urethra.  Thus  a  stricture  must 
be  freely  cut  and  fully  dilated  before  the  urethroplasty  is  undertaken, 
and  urethral  calculi,  which  frequently  complicate  fistulae,  must  be  re 
moved. 

2.  Efficient  drainage  of  the  bladder  must  be  provided  so  as  to  avoid 
contact  of  the  urine  with  the  operation  wound  which  closes  the  fistula. 
Suprapubic  cystotomy  is  the  only  means  of  drainage  that  presents  a 
reasonable  certainty  of  success  in  plastic  operations  upon  the  urethra. 
Suprapubic  drainage  is  therefore  a  necessary  preliminary  to  the  methods 
of  treatment  here  described. 

3.  No  attempt  should  be  made  to  close  a  fistula  while  acute  or  sub- 
acute inflammation  is  present,  and  this  especially  applies  to  the  fistulae 
which  follow  the  rupture  of  a  peri-urethral  abscess. 

The  operations  will  be  considered  according  to  the  position  of  the 
fistula. 

FOR  FISTULiE  OF  THE  PENILE  URETHRA 
AT  THE  BASE  OF  THE  GLANS  PENIS 
The  following  operation  was  described  by  Dieffenbach :  * 
DiefFenbacb's  operation.    The  edges  of  the  fistula  are  excised  by 
a  transverse  elliptical  incision  (see  Fig.  421,  a)  and  the  raw  edges  united 
by  fine  catgut  sutures.    Fine  silk  may  be  used  and  should  be  tied  with 
the  knot  inwards.    The  ends  of  the  sutures  are  drawn  out  through  the 
external  meatus  and  may  be  removed  by  gentle  traction  a  few  days 
after  the  operation.    The  under  surface  of  the  glans  penis  is  now  de- 
nuded of  epithelium  and  a  corresponding  area  is  marked  out  by  an 
incision  on  the  under  surface  of  the  penis  or  the  retracted  foreskin, 
the  two  surfaces  being  base  to  base  (see  Fig.  421,  b).    The  skin  is  dis- 
sected up  from  the  foreskin  or  penis  and  turned  forwards  like  a  gang- 
way, so  that  it  covers  over  the  freshened  surface  of  the  glans,  and  is 

^  Operative  Chirurgie,  vol.  i,  p.  538. 
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stitched  in  this  position  (see  Fig.  421,  c).    A  similar  operation  has  been 
described  by  Loumeau,  but,  instead  of  turning  over  a  flap  of  skin,  an 


Fig.  421.    Dieffenbach's  Operation  for  the  Repair  of  Penile  Fistula. 

incision  is  prolonged  downwards  from  each  of  the  lower  angles  of  the 
denuded  area  and  a  flap  of  skin  is  dissected  up.  This  flap  is  pulled  up 
over  the  raw  area  and  stitched  in  position. 

ON  THE  UNDER  SURFACE  OF  THE  BODY  OF  THE  PENIS 
Operation.  The  following  method  has  been  adopted  by  the  writer 
in  several  cases  and  has  invariably  proved  successful:  The  skin  and 
urethral  mucous  membrane  are  always  united  at  the  edges  of  a  fistula 
in  this  position,  and  the  intervening  layers  of  tissue  in  the  lips  are  very 
thin.  With  a  fine  knife  the  skin  and  mucous  membrane  are  separated 
all  round  the  edge  of  the  fistula  and  the  skin  properly  freed  for  some 
distance  around  (see  Fig.  422,  a).  The  mucous  membrane  is  also 
freed.  A  series  of  fine  catgut  stitches  is  introduced,  so  that  the  mucous 
membrane  is  united  transversely,  and  the  tissues  over  this  are  drawn  to- 
gether by  a  second  series  of  catgut  stitches  in  the  long  axis  of  the  penis 
(see  Fig.  422,  b).  Finally  the  skin  is  united  in  the  long  axis  of  the 
penis  with  silkworm-gut  (see  Fig.  422,  c).  Healing  by  primary  union 
usually  follows.  A  very  small  opening  may  occasionally  remain  from 
the  breaking  down  of  one  part  of  the  wound,  but  this  should  heal  spon- 
taneously in  a  few  days.  No  catheter  is  tied  in,  for  temporary  supra- 
pubic drainage  has  been  established. 

Where  the  fistula  is  large  and  there  is  difficulty  in  obtaining  apposi- 
tion of  the  skin  without  tension,  a  longitudinal  incision  may  be  made 
through  the  skin  on  each  side  of  the  fistula.  The  edges  of  the  fistula 
are  now  excised  and  the  urethra  stitched  and  the  bridge  of  skin  slipped 
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Fig.  422.     Operation  for  Penile  Fistula. 


Fig.  423. 

Lateral  Bridge 

Operation  for 

Penile  Fistula. 


Fig.  424.  Fig.  425. 

Transverse   Bridge  Skin-flap  Operation  for 
Operation  for  Penile  Fistula. 

Penile  Fistula. 
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over  the  wound  from  each  side  and  united  over  the  closed  fistula  (see 
Fig.  423).  Or  a  transverse  incision  may  be  made  below  the  fistula  and 
the  transverse  bridge  thus  obtained  slipped  forwards  over  the  fistula 
(Dieffenbach)  ;  or  a  double  transverse  bridge  of  skin  is  used  from  above 
and  below  the  fistula  (Nelaton)  (see  Fig.  424),  or  a  flap  of  skin  may 
be  turned  over  from  the  anterior  surface  of  the  scrotum  to  repair  the 
defect  after  excision  of  the  fistula  (see  Fig.  425).  Guyon  and  Pasteau 
closed  a  large  penile  fistula  by  raising  a  flap  of  skin  on  either  side.  A 
longitudinal  flap  was  raised  from  the  skin  below  the  fistula  and  left  at- 
tached at  its  base.  This  flap  was  then  turned  over  so  that  the  skin 
surface  formed  the  floor  of  the  urethra  at  the  fistulous  opening.  The 
lateral  flaps  were  now  brought  together  over  this  and  the  raw  surfaces 
left  by  turning  up  the  flap  closed  by  stitches. 


FOR  FISTULA  OF  THE  BULBOUS  URETHRA 

These  fistulas  are  almost  invariably  combined  with  stricture  of  the 
urethra  and  sometimes  also  with  urethral  calculus.  The  preliminary 
steps  to  the  operation  upon  the 
fistula  consist  in  an  internal 
urethrotomy  and,  if  a  stone  is 
present,  in  its  removal. 

If  a  single  fistula  be  present  in 
the  perineum  it  is  the  custom  of 
the  writer  to  dissect  this  carefully 
down  to  the  opening  in  the  ure- 
thra. A  metal  sound  is  placed  in 
the  urethra  and  the  patient  raised 
into  the  lithotomy  position.  An 
incision  is  made  round  the  ex- 
ternal opening  of  the  fistula  and 
carried  forwards  and  backwards 
for  about  an  inch. in  the  middle 
line  (see  Fig.  426).  The  open- 
ing of  the  fistula  is  dissected  free 
from  the  skin  and  firmly  grasped 
in  a  pair  of  rat-tooth  forceps  and 
the  dissection  carried  down  out- 
side the  fibrous  wall  of  the  fistula, 
using  sharp-pointed  scissors  and  a  fine  knife,  and  taking  care  not  to  cut 
into  the  lumen  of  the  fistulous  tube.  Bleeding  is  controlled  by  pressure 
with  pledgets  of  cotton-wool  on  holders.    By  keeping  along  the  edge  of 


Fig.  426.  Operation  for  Perineal 
Fistula.  First  stage.  Incision  round 
the  opening  of  the  fistula. 
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the  fibrous  and  healthy  tissues  a  fibrous  tube  is  gradually  isolated  and 
pulled  out  until  the  metal  sound  can  be  felt  lying  in  the  urethra  (see 
Fig.  427).  When  this  is  reached  the  fibrous  wall  of  the  fistula  is  cut 
across  and  removed.  Any  hard  fibrous  tissue  remaining  at  the  edge 
of  the  opening  in  the  urethral  wall  is  clipped  away.  Several  catgut 
sutures  are  introduced  through  the  wall  of  the  urethra,  avoiding  the 


^. 


Fig.  427.  Operation  for  Perineal 
Fistula.  Second  stage.  Dissection  of 
the  fistula. 


Fig.  428.  Operation  for  Perineal 
Fistula.  Third  stage.  The  fistulous 
track  has  been  removed  and  stitches 
placed  in  the  edges  of  the  urethral 
wound. 


mucous  membrane  (see  Fig.  428).  These  are  tied  and  the  perineal  tis- 
sues are  brought  together  over  this  with  catgut  sutures.  A  small  drain 
is  placed  in  the  wound  for  two  days  and  then  removed. 

Where  multiple  fistulae  open  upon  the  perineum  and  scrotum  with- 
out much  fibrous  induration,  excision  of  the  tracks  should  be  attempted. 
The  operation  entails  careful  and  painstaking  dissection.  These  multiple 
fistulae  have  usually  one  opening  into  the  urethra.  Some  of  the  windings 
and  side  tracks  of  the  fistulous  system  may  defy  dissection,  and  these 
must  be  scraped  and  all  thickened  fibrous  tissue  clipped  away. 
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FOR  PERINEAL  FISTULA  WITH  LARGE  MASSES 
OF  FIBROUS  INDURATION 

Operation.  In  cases  where  there  are  fistulae  of  the  perineum  and 
scrotum  with  massive  formation  of  cartilaginous-like  fibrous  tissue, 
it  should  be  the  object  of  the  surgeon  to  remove  the  whole  of  the  fibrous 
mass.  Dissection  in  these  cases  is  out  of  the  question.  It  is  the  custom 
of  the  writer  to  commence  by  performing  internal  urethrotomy  and 
introducing  a  curved  staflF  into  the 
bladder.  The  patient  is  then 
placed  in  the  lithotomy  position 
and  a  vertical  incision  made  in 
the  median  line  of  the  perineum, 
and  this  is  deepened  until  the 
urethra  is  exposed  and  the  groove 
can  be  felt  in  the  staflF.  A  knife 
is  now  run  along  the  groove  and 
opens  about  i>4  inches  of  the 
urethra.  A  gorget  is  slipped 
along  the  groove  into  the  bladder, 
the  StaflF  withdrawn,  and  a  large 
rubber  perineal  tube  introduced. 
The  gorget  is  removed,  the  tube 
closed  with  a  pair  of  pressure- 
forceps,  and  the  excision  of  the 
nodular  masses  of  fibrous  tissue 
now  commenced.  The  median 
perineal  incision  is  continued  for- 
wards on  to  the  scrotum  as  far  as  the  nodular  thickening  can  be  felt 
(see  Fig.  429).  In  doing  this  one  or  several  collections  of  pus  buried  in 
the  fibrous  mass  are  exposed.  The  tissue  cuts  like  a  turnip,  and  the  cut 
surface  is  opaque  greyish  white.  An  occasional  artery  spouts  and  is 
temporarily  picked  up  in  forceps.  From  the  anterior  end  of  the  incision 
another  is  commenced  which  passes  out  on  one  or  other  side,  keeping 
at  the  edge,  or  very  near  it,  of  the  indurated  tissue,  and  sweeps  round 
on  to  the  perineum.  This  is  deepened,  inclining  inwards,  so  as  to  re- 
move a  great  wedge-shaped  mass  of  fibrous  tissue  which  is  held  aside  in 
toothed  forceps  as  the  incision  deepens.  Spouting  vessels  are  picked  up 
and  the  finger  passed  over  the  cut  surface  in  search  of  hard  nodules. 
Wherever  an  outlying  mass  of  fibrous  tissue  is  seen  or  felt  it  is  freely 
removed.  With  it  probably  goes  a  small  buried  pus  sac,  or  the  end  of  a 
fistulous  side  track.      A  similar  procedure  is  now  carried  out  on  the 


Fig.  429.  Incision  for  the  Removal 

OF     FiSTULit     AND     MaSSES     OF     FiBROUS 

Tissue. 
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other  side  of  the  median  line,  commencing  at  the  upper  end  of  the  inci- 
sion and  working  downwards.  In  this  way  large  fibrous  masses,  which 
cover  an  area  the  size  of  the  palm  of  the  hand  and  are  several  inches 
deep  and  thick,  may  be  removed. 

The  next  step  is  to  repair  as  far  as  possible  the  defect  left  by  this 
free  removal  of  tissue.  Commencing  at  the  upper  part  of  the  wound, 
stout  silkworm-gut  sutures  are  introduced  through  the  soft  scrotal  tis- 
sues from  side  to  side  and  held  up  by  an  assistant.  It  is  remarkable  how 
little  real  loss  of  normal  tissue  there  is,  and  how  readily  the  skin  comes 
together.  When  these  sutures  are  tied,  some  part  of  the  wound  will 
probably  not  meet  with  the  patient  in  the  lithotomy  position,  but  it 
will  come  together  more  easily  when  the  thighs  are  adducted.  Part  of 
it  will  probably -be  left  to  granulate,  and  this  is  no  great  disadvantage. 
At  the  posterior  p&rt  of  the  wound  the  skin  again  meets,  and  the  tube 
should  be  secured  in  place  by  a  suture  passing  through  the  skin  on  each 
side.  The  open  part  of  the  wound  is  lightly  packed  with  gauze  and 
a  dressing  applied  and  retained  in  position  by  a  T-bandage. 

After-treatment.  The  wound  should  be  irrigated  daily  with  a 
stream  of  biniodide  solution.  The  bowels  are  kept  confined  for  four 
days,  and  the  tube  is  removed  on  the  fourth  day.  At  the  end  of  a  week 
or  ten  days  a  large  steel  sound  is  passed  along  the  urethra  and  a  gum- 
elastic  catheter  tied  in  for  a  week  or  more.  Healing  takes  place  in  from 
three  to  four  weeks,  and  the  resulting  scar  is  usually  supple  and  healthy. 

FOR  THE  REPAIR  OF  ACQUIRED  URETHRAL 

DEFECTS 

Autoplastic  methods.  The  cases  suitable  for  operation  by  this 
method  are  those  in  which  some  part  of  the  urethral  wall,  usually  the 
roof,  remains  intact,  while  a  portion,  sometimes  very  extensive,  of  the 
floor  is  wanting  as  a  result  of  injury,  extravasation,  the  removal  of  large 
calculi  from  the  urethra,  or  other  causes. 

Two  methods  have  been  adopted,  viz.  ( i )  the  undercutting  and  slid- 
ing together  of  skin  and  tissues  on  each  side  of  the  defect,  and  (2)  the 
formation  of  definite  skin  flaps, 

r.  The  repair  of  the  defect  by  undercutting  and  sliding.  An  exten- 
sive defect  of  the  floor  of  the  urethra  appears  like  a  gutter  with  an 
opening  at  each  end  leading  in  the  case  of  a  perineal  defect  to  the  penile 
urethra  in  front,  and  the  membranous  urethra  posteriorly.  The  skin 
and  mucous  membrane  unite  along  each  side   (see  Fig.  430). 

A  large  bougie  (No.  22  French)  is  passed  along  the  penile  urethra, 
appearing  in  the  defect  and  disappearing  into  the  membranous  urethra. 


FOR  THE  REPAIR  OF  ACQUIRED  URETHRAL  DEFECTS    799 


The  urethra  in  front  and  behind  the  defect  is  first  exposed  and  isolated 
on  its  under  and  lateral  surfaces  for  half  an  inch.  This  is  done  by 
making  a  median  incision  from  the  margin  of  the  defect  and  dissecting 
on  each  side.  An  incision  is  now  made  through  the  skin  along  either 
side  of  the  gutter  and  the  skin  and  mucous  membrane  turned  up  over 
the  bougie  in  two  long  flaps.     At  each  end  these  lateral  incisions  pass 


Fig.  430.  Extensive  Defect  in 
THE  Floor  of  the  Bulbous  Urethra. 
(Author's  case.) 


Fig.  431.  Result  of  Operation 
ON  THE  Defect  in  the  Bulbous 
Urethra  shown  in  Fig.  430.  (Au- 
thorns  case.) 


into  the  wound  made  in  dissecting  out  the  urethra,  and  the  end  of  this 
tube  is  now  carefully  pared.  The  lateral  flaps  are  folded  over  the 
bougie  and  meet  each  other  in  the  middle  line,  and  at  each  end  are  in 
contact  with  the  pared  end  of  the  urethra.  A  row  of  closely-set  Lem- 
bert's  sutures  of  fine  catgut  unite  the  flaps  along  the  middle  line  and 
transversely  with  the  urethra  at  either  end. 

The  next  step  is  to  unite  the  perineal  tissues  over  this  newly-formed 
urethra  with  a  row  of  interrupted  catgut  sutures.  This  should  be  done 
without  tension,  and  some  undercutting  may  be  necessary.  The  skin 
and  subcutaneous  tissues  are  now  freed  and  united  by  silkworm-gut  su- 
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tures.    The  instrument  is  removed  from  the  urethra  and  siphon  drain- 
I  age  of  the  bladder  through  the  suprapubic  wound  established  by  means 

I  of  a  White's  apparatus  (see  Fig.  317). 

!  After-treatment.  The  urethra  should  be  left  undisturbed  and  supra- 

pubic drainage  continued  for  a  fortnight.  After  that  time  the  supra- 
pubic tube  may  be  removed  and  the  wound  allowed  to  heal  (see  Fig. 

430- 

2.  Repair  of  the  defect  by  double  superimposed  flaps.  The  cases 
suitable  for  this  method  are  the  same  as  thos':  for  which  the  preceding 
operation  may  be  used,  but  it  is  absolutely  necessary  here  that  the  skin 
should  be  supple  and  free  from  hair.  This  method  was  introduced  by 
Guyon,*  who  cauterized  the  skin  before  performing  the  operation,  so 
that  no  hairs  remained.  The  procedure  is  as  follows :  On  one  side  of 
the  urethral  gutter  a  quadrilateral  flap  is  marked  out  with  its  base  on 
the  inner  side,  and  this  is  dissected  up  so  that  when  it  is  turned  over 
its  cutaneous  surface  is  buried  and  forms  the  floor  of  the  urethra  at 
the  part  which  is  deficient.  A  second  flap,  with  its  base  outwards,  is 
^  marked  out  on  the  other  lip  of  the  defect,  and  this  is  dissected  up  and  is 

I  made  to  slide  inwards  across  the  middle  line  so  as  to  cover  the  raw 

under-surface  of  the  first  flap,  and  the  borders  of  this  flap  are  stitched 
to  the  edges  of  the  raw  surface  from  which  the  first  flap  was  turned 
over. 

Heteroplastic  methods.  The  cases  suitable  for  this  method  are 
similar  to  those  for  which  the  autoplastic  methods  are  used.  Where  the 
urethra  has  been  completely  divided  or  a  segment  of  it  destroyed  by 
disease  and  a  broad  gap  intervenes  between  the  ends,  the  heteroplastic 
methods  are  especially  indicated. 

I.  For  the  purpose  of  closing,  the  gap  portions  of  tissue  from  other 
parts  of  the  patient's  body  have  been  used.  Keyes,*  von  Frisch,^ 
Leprevost,*  and  Mensel  °  have  transplanted  the  inner  surface  of  the 
prepuce  into  the  urethral  defect.  Keyes  cleansed  the  inner  surface  of 
the  prepuce  and  packed  it  with  antiseptic  gauze.  He  then  excised  a 
stricture  of  the  urethra  and  removed  a  portion  of  the  inner  surface  of 
the  foreskin  i^  inches  by  2  inches  in  extent,  and  placed  it  in  warm 
boric  lotion.  When  the  bleeding  from  the  urethra  had  ceased,  he 
stitched  the  portion  of  prepuce  in  position  in  the  roof  of  the  gap  left  by 
the  removal  of  t'.ie  stricture. 

^  Quoted  by  Albarran,  Medecine  operatoire  dcs  votes  urinaires,  1909. 
^  Journ.  of  Cutan,  and  Gcnito-urinary  Diseases,  1892,  p.  401. 
^  Intcrnat.  klin.  Rundschau,  1891,  Nos.  26,  27. 
*  Bull,  ct  Mem.  Soc.  dc  Cliir.,  Paris,  1890. 
^  Berl  klin.  Wochenschr.,  1888. 
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Albert  ^  and  Dittel  ^  use  strips  of  mucous  membrane  taken  from 
the  lower  lip  to  close  urethral  defects.  Lapiejko ''  operated  in  this 
manner  on  three  cases,  in  one  of  which  the  defect  of  the  urethra  meas- 
ured 7  centimetres.  He  stitched  the  transplanted  membrane  to  the 
urethra  in  front  and  behind  and  laterally  to  the  soft  tissues  of  the 
perineum. 

2.  Portions  of  mucous  membrane  taken  from  other  human  beings 
have  also  been  used. 

Wolfler*  excised  the  callous  parts  of  the  urethra  in  a  case  of  old 
stricture  and  allowed  the  gap  to  granulate.  He  then  took  strips  of 
mucous  membrane  several  centimetres  long  and  i  to  2  centimetres  broad 
from  the  mucous  membrane  covering  a  prolapsed  uterus,  and  laid  these 
on  the  granulating  surface  of  the  urethral  gap  without  fixing  them  with 
stitches.  A  catheter  was  tied  in  position  and  the  grafts  were  left  undis- 
turbed for  five  or  six  days. 

3.  Mucous  membrane  taken  from  animals  and  birds  has  been  trans- 
planted into  gaps  in  the  human  urethra. 

Results.  In  the  autoplastic  and  also  in  the  heteroplastic  methods 
of  repair,  complete  restoration  of  the  urethral  canal  has  frequently  been 
obtained.  There  is  some  danger  of  contraction  at  the  points  of  union 
of  the  repaired  with  the  intact  portion  of  the  canal.  Sometimes  several 
operations  are  necessary  before  the  defect  is  finally  closed.  Wolfler 
performed  heteroplastic  operations  after  excision  of  urethral  stricture 
in  three  cases,  and  in  two  of  these  a  No.  20  French  bougie  passed 
easily,  and  the  patients  required  no  further  treatment  with  instruments. 
One  patient  died  from  nephritis  six  months  after  the  operation,  and  on 
examining  the  urethra  it  was  impossible  to  say  where  the  transplanted 
portion  of  the  urethra  joined  the  proper  mucous  membrane.  In  Keyes's 
case  there  was  some  contraction  of  the  urethra  a  year  later,  but  a  No. 
21  French  bougie  passed. 

Lapiejko  found  that  in  one  of  his  cases  of  transplantation 
of  mucous  membrane  from  the  lip  the  patient  was  well  two  years 
afterwards. 

Pringle  °  found  that  transplanted  urethra  obtained  from  bullocks 
continued  to  live  and  the  urine  passed  through  it.  He  found  difficulty, 
however,  in  obtaining  complete  union  at  the  anterior  point  of  junction 
of  the  ox  and  human  urethral  mucous  membrane,  and  in  two  cases  this 

^  Deut.  militdrcirctl.  Zeitschr.,  1890. 

2  Wien.  klin.  Woclicnschr.,  1895,  No.  20. 

^Annates  des  maladies  dcs  organes  genito-urinaires,  1894,  p.  41. 

*Archiv  /.  klin.  Chir.,  1888. 

*  Annals  of  Surgery,  Sept.  1904. 
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did  not  heal.     In  his  third  case  a  second  operation  was  successful  in 
closing  the  fistula. 

In  one  of  his  cases  the  transplanted  urethra  was  excised  on  account 
of  a  persistent  fistula,  and  replaced  by  another  graft,  and  it  was  found 
that  the  tube,  except  at  the  fistulous  opening,  was  healthy  nineteen 
months  after  implantation.  Another  of  his  three  cases  died  from  renal 
abscess,  and  it  was  hardly  possible  to  make  out  the  line  of  union  of  the 
mucous  membrane  of  the  graft  and  that  of  the  original  urethra. 

FOR  THE  REPAIR  OF  URETHRO-RECTAL  FISTULA 

Not  uncommonly  there  are  other  complications,  such  as  congenital 
stricture  of  the  urethra  and  sometimes  also  calculi,  found  in  the  bulbous 
or  prostatic  portions  of  the  canal.  These  complications  must  first  be 
treated  and  then  the  operation  for  the  cure  of  the  fistula  undertaken. 

Operation.  The  bowel  should  be  prepared  by  purging  and 
enemata  for  some  days  before.  If  possible  a  steel  bougie  is  passed  along 
the  urethra  into  the  bladder.  Suprapubic  cystotomy  is  performed,  and 
a  drain  inserted.  With  the  patient  in  the  lithotomy  position  a  curved 
prerectal  incision  is  made  extending  well  out  on  to  the  ischial  tuberosities, 
and  this  is  deepened  by  dissection  through  the  tissues  of  the  perineum. 
The  bulb  is  identified  and  freed  posteriorly,  and  is  then  hooked  upwards, 
and  the  wall  of  the  fistulous  communication  can  now  be  felt.  If  this  be 
broad  and  short  with  a  direct  communication  between  the  urethra  and 
rectum,  the  dissection  must  be  carried  laterally  round  the  rectum  so  as 
to  get  well  beyond  the  fistula  on  either  side.  If  possible^  the  dissection 
should  be  carried  upwards  beyond  the  fistula  so  as  to  isolate  it,  but  in 
doing  this  the  fistula  may  be  opened.  If  this  happens  the  edges  of  the 
opening  must  be  picked  up  in  catch-forceps  and  the  opening  enlarged  so 
that  eventually  the  fistula  is  cut  across  between  the  rectum  and  the 
urethra.  Dissection  is  now  carried  further  so  as  to  separate  the  rectum 
from  the  prostate  and  bring  the  fistula  well  into  view.  This  dissection 
may  be  very  difficult,  for  the  septum  between  the  rectum  and  urethra 
immediately  above  the  fistula  may  be  very  thin.  In  this  case  the  separa- 
tion of  the  rectum  should  be  commenced  well  out  on  each  side  and 
carried  towards  the  middle  line.  The  next  step  is  to  close  the  openings 
in  the  rectum  and  urethra.  The  edges  of  the  rectal  opening  are  first 
trimmed,  and  a  series  of  interrupted  catgut  sutures  introduced  through 
the  wall,  avoiding  the  mucous  membrane.  This  is  reinforced  by  a  row 
of  Lembert's  sutures.  The  opening  in  the  urethra  is  now  trimmed,  and 
a  silk-wove  catheter  replaces  the  bougie.  The  edges  of  the  opening  are 
brought  together  over  this  by  interrupted  catgut  sutures,  which  do  not 
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penetrate  the  mucous  membrane,  and  a  second  row  placed  over  this. 
A  rubber  drainage  tube  is  placed  in  the  middle  line,  and  the  muscular 
tissues  of  the  perineum  united  with  catgut  sutures.  The  skin  wound  is 
closed  around  the  tube.  The  catheter  in  the  urethra  is  removed,  and  a 
siphon  apparatus  attached  to  the  suprapubic  drain. 

After-treatment.  The  perineal  tube  is  removed  on  the  fourth  or 
fifth  day,  and  the  bowels  are  kept  confined  for  at  least  a  week.  The 
suprapubic  drainage  is  continued  for  fourteen  days,  and  then  the  tube 
removed  and  the  wound  allowed  to  heal. 

If  the  fistula  has  a  narrow  track  of  some  extent  the  operation  is 
easier.  A  director  should,  if  possible,  be  passed  along  the  fistula  from 
the  rectum  and  acts  as  a  guide.  A  thread  of  silk  may  be  passed  round 
the  fistulous  tube  and  tied,  and  the  tube  cut  across  close  to  the  rectum 
and  the  stump  covered  with  Lembert's  sutures.  Dissection  of  the  tube 
is  now  carried  down  to  the  urethral  wall,  which  is  similarly  closed. 

Albarran  *  advocates  a  median  incision  passing  forwJirds  from  the 
centre  of  the  transverse  parietal  incision,  where  the  fistula  communicates 
also  with  the  perineum.  He  also  recommends  that  if  there  is  inflamma- 
tion or  abscess  formation  the  perineum  should  first  be  freely  incised 
and  the  fistula  opened  up  and  scraped,  and  if  the  fistula  does  not  close 
after  this  a  second  operation  should  be  carried  out.  Ziembicke*  and 
Fuller  *  make  an  incision  round  the  anus  and  carry  it  forwards  in  the 
middle  line  on  the  perineum  and  backwards  over  the  coccyx.  The 
extra-peritoneal  portion  of  the  rectum  is  isolated,  the  fistula  cut  across 
and  closed,  and  then  the  rectum  is  twisted  round  so  that  the  urethral 
and  rectal  openings  of  the  fistula  are  no  longer  opposite  each  other.  The 
rectum  is  fixed  in  this  position. 

'^  Loc,  cit, 

2  Semaine  mod.,  1889,  p.  379. 

^Journ  of  Cutan.  and  Genito-urinary  Dis,,  April,  1897. 
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Amputation  of  goitre,  cut  illustrating, 

249 
Anaemia,   pernicious,   splenectomy   for, 
208 
sequestration,  induction  of,  during 
cranio-cerebral     operations, 
366 
splenic,  splenectomy  for,  209 

•  treatment  for,  210 
surface    (Gushing),   induction   of, 
during    cranio-cerebral    op- 
erations, 366 
Anaesthesia    for    hypophyseal    surgery, 

443 

local  (Hirsch),  448 
rectal  ( Kanavel ) ,  446 
internal  urethrotomy,  7(57 
laminectomy,  496 

difficulties  of,  517 
ligature    of    the    thyreoid    ar- 
teries, 231,  232 
spinal  operations,  496 
general,   for  cystoscopy,  523,  526, 

527 
local,  for  cystoscopy,  523,  526,  527, 

528 
for  extirpation  of  exophthal- 
mic goitre.  238 
Anaesthetic,  choice  of,   for  brain   sur- 
gery, 364 
for  extirpation  of  exophthal- 
mic goitre,  237 
general,  risk  of,  in  radical  cure  of 
hernia.  5,  8,  9 
Anal,  abscess,  operations  for,  90 
canal,  irritable  ulcer  of,  89 
fissure,  cut  showing,  89 
operation  for,  89 


Anal,  fistula,  operations  for,  96 
cuts  showing,  98 
papilloma,  removal  of,  88 
specula,  82 

cuts  showing,  83 
ulcer,  operation  for.  89 
ulcers,  tuberculous,  curetting,  92 
Analgesia,  local,  for  the  radical  cure 
of  hernia.  7 
spinal,    for    the    radical    cure    of 
hernia,  7 
for  internal  urethrotomy,  767 
Anastomosis,  entero-ureteral,  606,  654, 
671 
of  the  ureter,  end-in-end,  609 
end-to-end, 

oblique,  608 
transverse,  608 
lateral.  609 

with  the  bladder,  607 
bowel,  606 
uretero-vesical,  607 
Anatomy  of  the  pancreas,  331 
ureters,  544 
regional,  of  the  kidneys  and  ure- 
ters, 539 
'  surface.*  of  the  spinous  processes, 

475 
surgijcal,  sec  also  Surgical  anatomy 
of  the  bile  passages,  263 
kidney,  539 
spleen,  205 
ureter,  544 
Anderson,  H.  Graeme,  on  Excision  of 
the    Rectum    by    the    Com- 
bined Methods,  146 
Andrews  operation  for  inguinal  hernia, 

39 
hernia-retractor,  40 
Anterolateral    tracts,   division   of,    for 

pain,  493 
Anti-coli  vaccine,  use  of,  in  rectal  can- 
cer. 149 
Anuria,  after  nephrectomy,  avoidance 
of,  592 
complete,  a  cause  of  death  after 

internal  urethrotomy,  775 
excretory,  cause  of.  564 
secretory,  meaning  of  term.  564 
Anus,  sec  also  Rectum  and  Anus,  op- 
erations upon 
artificial  condition  of,  in  strangu- 
lated hernia.  54 
formation    of,    in    operations 
for     strangulated     femoral 
hernia,  ^s 
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Anus,    imperforate,    perineal    explora- 
tion for,  93 
operations  upon  the,  86 
sacral,  formation  of,  142 
Arachnoid  haemorrhage,  operation  for, 

404 
Areas,    femoral    and    inguinal,    nerve- 
supply  of,  cut  showing,  7 
Arm,  motor  area  of  the,  cut  showing, 

360 
Arnott's  method  for  external  urethrot- 
omy, 780 
Arteries,  thyreoid,  ligature  of,  230 

see  also  Thyreoid  arteries 
Artificial  anus,  see  also  Anus,  artificial 
Asepsis  of  parts  preparatory  to  radical 

cure  of  hernia,  9 
Aspiration  for  injury  of  gall-bladder, 
284 
of  debris  of  vesical  calculus,  694 

cuts  showing,  694 
and  puncture  for  traumatic  cepha- 
loceles,  458 
Aspirator,  Bigelow's,  689,  690 
Freyer's,  690 

cut  showing,  689 
Aspirin,  use   of,   in   gall-bladder   sur- 
gery, 281 
Autoplastic  methods  for  the  repair  of 
acquired    urethral    defects, 
798 
Axilla,  glands  of  the,  excision  of,  199 

Back,  weakening  of  the,  avoid- 
ance of,  after  laminec- 
tomy, 520 

Bacteria,    intestinal,    effects    of,    after 
operations   for  strangulated 
femoral  hernia,  75 
in    strangulated    hernise,    53,    54, 

56 
Baldwin's  case  of  malformation  of  the 

liver,  273 
Balfour  on  technique  of   splenectomy 

used  in  the  Mayo  Clinic,  21 1 
Ball's  operation  for  pruritus  ani,  86 

cut  illustrating,  87 
Banti's   disease,    differential    diagnosis 

of,    from    haemolytic    jaun- 
dice, 211 
Bardenheuer's  incision  for  exposure  of 

kidney,  549 
modification  of  Kraske's  operation 

(removal  of  coccyx),  136 
splenopexy,  220 


Barker,  Arthur  E.,  on  Operations  for 

Hernia,  i 
Barker's  method  in  the  radical  cure  of 
inguinal  hernia  for  children, 
24.25 
Base  of  the  skull,  fracture  of  the,  op- 
erations for,  389 
in  adults,  389 
in  children,  393 
Basil  Hall's  method  of  splenopexy,  220 
Bassini's  operation  for  inguinal  hernia, 
24,  29 
cuts  showing,  30,  33 
Bed-trolley  in  position  for  carrying  the 

bed,  cut  showing,  495 
Berry,  James,  on  Operations  upon  the 

Thyreoid  Gland,  225 
Bifid  interstitial  hernia,  cut  showing,  21 
Bigelow's  aspirators,  689,  690 
cuts  showing,  688,  689 
lithotrite,  686 

cuts  showing,  687 
Bilateral  nephrostomy,  655 
Bile,  formation  of,  292 

in  gall-bladder,  normal  amount  of, 

263 
duct,  common,  see  also   Common 
bile  duct 
common,  anatomy  of  the,  266 
relations  of  the,  266 
ducts,    congenital    obliteration    of 
the,  cut  showing,  270 
cuts    showing,   264,   266,   267, 

269,  270 
intrahepatic,  dilatation  of  the, 
cystic     liver     due     to,     cut 
showing,  323 
operations  upon  the,  310 
plastic  operations  upon  the,  322 
reconstruction  of  the,  329 
repair   and   reconstruction   of 

the,  327 
and  gall-bladder,  exposure  of. 
Mayo  Robson's  method  of, 
276 

cut  showing,  279 
or  gall-bladder,  injury  of,  op- 
eration for,  282 

perforation  or  rupture  of 
the,  operations  for,  282 
and  pancreatic  ducts  in  the 
duodenum,  diagram  show- 
ing the  four  chief  varieties 
in  the  termination  of  the, 
337 
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Bile,  passages,  lumbar  operations  upon 
the,  330 
operations  upon  the,  263 
cholecystectomy,  292 
cholecystenterostomy,  304 
cholecystotoniy,  285 
choledochectomy,  321 
choledochenterostomy,  320 
choledochostomy,  318 
choledochotomy,  310 
common  bile  duct  opera- 
tions, 310 
cystic  duct  operations,  292 
cystodochenterostomy,  321 
duodeno  -  choledochotomy, 

315 
gall-bladder       operations, 

285 

gall-stone  operations,  gen- 
eral remarks  on,  285 
hepatic    duct    operations, 

322 
hepatico-lithotripsy,  323 
hepaticostomy,  323 
hepaticotomy,  322 
hepato-duodenostomy,  324 
lumbar  operations  on,  330 
perforation,        operations 

for,  282 
plastic  procedures  and  re- 
construction   of    ducts, 

329 

repair  and  reconstruction 
of  the  hepatic  and  com- 
mon bile  ducts,  327 

retroduodenal  choledo- 
chotomy, 317 

transhepatic  -  hepaticosto- 

niy,  324 
union  of  the  liver  to  the 
duodenum,  330 
surgical  anatomy  of  the,  263 
Biliary     apparatus,     congenital     mal- 
formations of  the,  269 
calculi,  position  of,  diagram  show- 
ing, 311 
Birth-fractures,  treatment  of,  393 
Bismuth    carbonate,   use    of,    prepara- 
tory    to     radical     cure     of 
hernia,  9 
Bladder,    distension    of    the,    for    cys- 
toscopy, 526 
in  suprapubic  cystotomy,  620 
hernia  of  the,  22 

normal,  cvstoscopic  appearances  of 
the".  S2S 


Bladder,  operations  upon  the,  615 
cystectomy,  652 

in  the  female,  660 

male.  657 
variations  of,  659 
cysto-prostatectomy.  659 
cystotomy,  615 
drainage  of,  630 
ectopia  vesicae  operations.  669 
excision  of  vesical  diverticula 

(Young's  operation),  663 
exploration  of,  615 
extraction    of    foreign   bodies 

from,  615 
malignant  growths,  643 
non-malignant  growths.  638 
perineal  cystotomy,  615 

drainage,  630 
perineo-abdominal  cystectomy, 

657 

resection  of  the  bladder-wall, 
626.  643,  652.  653 

secondary  cystotomy,  627 

suprapubic  cystotomy  with  re- 
section of  pubic  bones,  625 
symphysiotomy,  629 

tumours  of,  638 

vesico-vaginal    fistulae,    repair 
of,  676 
or  kidney,  drainage  of,  method  of, 

565 

Bland-Sutton  on  rise  of  temperature 
after  splenectomy.  216 

Bloch's  operation  for  cholecystotomy 
in  two  stages,  291 

Blood   picture,    effect    of    splenectomy 
upon  the,  210,  21 1 
reintroduction   of,   in   splenectomy 
(Lichtenstein),  215 

Bobroff's  operation  for  sacral  defects, 
467 

Body,  motor  area  of  the,  cut  showing. 
360 

Bone,  elevator,  Horsley's  disk  or.  use 
of.  371 
foreign,  grafting  of,  in  operation 

for  spina  bifida,  468 
tubes,  decalcified,  use  of,  in  opera- 
tions for  hydrocephalus  in- 
ternus,  454 

Bone-flaps,  formation  of.  in  closure  of 
defects  in  the  skull,  411, 
412 

Boric  acid  solution,  use  of,  for  disten- 
sion of  the  bladder,  526, 
527 
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Bottini's     operation     (prostatectomy) , 

742 
Bougies,  dilatation  by,  in  stricture  of 
the  rectum,  159 
ureteral,  cuts  showing,  533 
Bovee's    oblique    end-to-end    ureteral 

anastomosis,  608,  609 
Bowel,  alterations  in,  in  strangulated 
hernia,  53 
cut  showing,  55 
condition  of,  in  strangulated  her- 
nia, 53-57 
treatment  of  suspected,  in  opera- 
tion    for    strangulated    in- 
guinal hernia,  62 
Bowel-wall,    prolapse    of,    operations 

for,  109 
Bowels,  management  of,  in  relation  to 

prostatectomy,  731 
Bowen's  statistics  of  operative  treat- 
ment   for    subdural    haema- 
toma,  404 
Brain,  abscess  of  the,  operations  for, 
418 

results  of,  423 
cyst  of  the,  treatment  of,  429 
examination  of  the,  during  radical 
operations   for  cerebral  tu- 
mour, 428 
hernia  of  the,  operations  for,  424 
operations    upon    the,    fresh    ad- 
hesions   in,    prevention    of, 
410 
tumours    of    the,    operations    for, 

425 
and    skull,    operations    upon    the, 

355 
special  technique  of,  363 

Branchial  clefts,  persistence  of,  260 
cysts  and  fistulae,  removal  of,  260 

Brandy,  use  of,  during  operation  for 
strangulated  hernia,  58 

Braquehaye's  operation  for  vesico- 
vaginal fistula,  cut  showing, 
678 

Bridge   operations    for   penile    fistulse, 

793,  795 
cuts  illustrating,  794 

Broca,  motor  speech  area  of,  descrip- 
tion of  the,  362 

Bronchitis  a  complication  of  strangu- 
lated hernia,  54 

Bulbous  urethra,  fistulae  of  the,  repair 
.of,  795 

Bunger's  investigations  concerning  the 
common  bile  duct,  268 


Burghard's  use  of  decalcified  bone 
tubes  for  hydrocephalus  in- 
ternus,  454 

Caecum,  hernia  of  the,  22 

Calcium    chloride,    use    of,    in    gall- 
bladder surgery,  275 
Calculi  and  calculus: 

impacted  in  the  hepatic  duct,  re- 
moval of,  323 
partially,  a  difficulty  in  lithola- 

paxy,  703 
in  both  ureters,  cut  showing, 

599 

at   the   vesical   orifice   of   the 
ureter,  cut  showing,  601 
in  the  biliary  passages,  position  of, 
diagram  showing,  311 

diverticulum  in  the  right  ure- 
ter, cut  showing,  599 

gall-bladder,  270 

kidney,  cut  showing,  565 
causing  complete  destruction  of 
the  kidney  and  very  large 
hydronephrosis,  cut  show- 
ing. 570 
pancreatic,  differential  diagnosis 
of,  from  gall-stones  (Mayo 
Robson),  343 

cuts  showing,  344 

operations  for,  343 
results  of,  345 

Oser's  collection  of  cases  of, 

343 
renal,  recurrence  of,  575 

removal  of,  567 
ureteral,    impacted,    cut    showing, 

600 
ureteric,  radiography  of,  537 
urethral,  removal  of,  756 

recurrent,  cuts  showing,  758 
vesical,    aspiration    of    debris    of, 
694 
crushing  the,  692 
diagnosis    of,    by    cystoscopy, 

530 
extraction  of,  615 
impacted,  removal  of,  713 
large,  disposal  of,  700 
searching  for,  692-694 
partly  vesical  and  partly  urethral, 
cut  showing,  703 
Canal,  opening  the,  in  Andrews  opera- 
tion for  inguinal  hernia,  39 
Cancer  of  the  pancreas,  operation  for, 
350 
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Cancer,    head    of    the    pancreas,    cut 
showing,  351 
rectum,  operations  for,  131 
Canulae  and  stylet,  689 
cuts  showing,  688 
Capsule,  renal,  adipose,  derivation  of 
the,  541 
method    of    suturing    to    the 
muscular  parietes,  cut  show- 
ing, 556 
Carbolic  solution,  use  of,  preparatory 
to  operation  for  hernia,  25 
Carcinoma  of  kidney,  nephrectomy  for, 

585 

rectal,   pathological    extension   of, 
146 
Cardiac  failure  a  complication  of  ex- 
cision of  the  rectum,  157 
Caries,  spinal,  paraplegia  of,  treatment 

of,  485 
'  Caruncula  major/  335 

cut  showing,  336 
of  Santorini,  268 
Cathcart's  apparatus  for  bladder  drain- 
age, 632 
Catheter  fever,  treatment  of,  699 
Catheters,  evacuating,  689 
Catheterization  of  the  ureter,  533 
Cauda   equina,   injuries   of   the,   lami- 
nectomy for,  484 
lesions   of    the,    differential    diag- 
nosis of,  from  lesions  of  the 
cord,  471,  472 
Cauterization      of      internal      haemor- 
rhoids, 124 
linear,  for  prolapse  of  rectum,  108 
for  pruritus  ani,  86 
of  inflamed  urethral  lacunae,  753 
Cautery,     galvanic,     use     of,     during 
cranio-cerebral     operations, 
368 
for  division  of  prostatic  bar, 
742 
Celluloid  plates  for  closure  of  defects 

in  the  skull,  413 
Cellulose  dressing,  use  of,  after  opera- 
tion    for     strangulated     in- 
guinal hernia,  62 
wadding,  use  of,  in  hernia  dress- 
ing, 32 
Cephalocele,  definition  of  term.  455 
Cephalocelcs,  of  the  vault  and  base  of 
the  skull,  congenital,  opera- 
tions for,  455 
traumatic,  operations  for,  4t;7 
results  of  (Kanavel),  458 


Cerebellar  abscess,  bifid,  421 
operation  for,  420 
hemispheres,  the  exposure  of  both, 

433 
operations,  391 
tumours,  palliative  operations  for, 

434 
radical  operations  for,  430 
Cerebellum,  bilateral  exposure  of  the, 
by  craniectomy,  cuts  show- 
ing, 431-433 
the  left  half  of  the.  unilateral  ex- 
posure of,   by  craniectomy, 
cut  showing,  431 
Cerebral  localization,  361 

cuts  showing,  360,  361 
tumours,  palliative  operations  for, 

434 
radical  operations  for,  426 
Cerebro-spinal  fluid,  escape  of,  control 

of,  518 
Cerebrum,  lower  limit  of  the,  descrip- 
tion of  the,  359 
Cervical  glands,  deep,  170 

surgical  anatomy  of,  170 
lower  anterior,  172 

posterior,  172 
upper  anterior,  170 
posterior,  171 
deep,  upper,  dissection  of,  cut 
showing,  177 

excision  of,  175 
lower  posterior,  dissection 
of,  180 
cuts     showing,     181, 

183 
upper,   posterior   and  an- 
terior   groups    of,   ex- 
cision of,  178 
operations    upon    the,   results 

of,  198 
superficial,  168 
tuberculous,  complicated  with 
abscesses   and    sinuses,  op- 
erative procedures  for,  187 
complications   during  op- 
erations upon,  192 
operations     for    the    re- 
moval of,  167 
plexus,     division      of     cutaneous 
branches  of  the,  effects  of, 
197 
segments,  muscles  supplied  by  the, 

473 
Chest,  motor  area  of  the,  cut  showing. 
360 
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Cheyne*s  dissector,  use  of,  in  excision 
of  cervical  glands,  173 

Children,    fracture   of   the    vault   and 
base  of  the  skull  in,  opera- 
tions for,  393 
male,  litholapaxy  in,  703 
female,  litholapaxy  in.  705 

Chill,  necessity  of  avoiding,  in  radical 
cure  of  hernia,  9 

Chipault's  description  of  the  nerve 
structures  inside  the  sac  of 
spina  bifida,  465 

Chisel,  craniotomy,  use  of,  380 
cut  showing,  381 

Chloroform,  use  of,  for  brain  surgery, 

364 
laminectomy,  497 
in  operations  for  spina  bifida, 

463 
Cholecystectomy,  292 
indications  for,  294 
operation,  298 
results,  295,  304 
steps  in,  cuts  showing,  298-304 
Cholecystendysis  (Courvoisier),  290 
Cholecystenterostomy,  304 
contra-indications  to,  305 
indications  for,  305 
operation,  305 

modifications,  308 
results,  308 
Cholecystitis,  acute  infective,  cut  show- 
ing, 297 
obliterans,  265 
Cholecystotomy,  285 

contra-indications  to,  286 
indications  for,  285 
operation,  286 

modifications,  290 
results,  291 
Choledochectomy,  321 
Choledochenterostomy,  320 
Choledochostomy,  318 
Choledochotomy,  310 
operation,  310 

modifications,  314 
results,  314 
Chromocystoscopy,  528 
Chronic    encapsuled    cerebral    abscess, 
operations  for,  420 
spinal    meningitis,    operation    for, 
488 
Cicatrices,  sec  Scars 
Cicatrix,  tuberculous  infection  of  the, 
avoidance    of,    after    lami- 
nectomy, 519 


Cirrhosis,  hepatic,  splenectomy  in,  2H, 

215 
portal      hepatic,      with      enlarged 
spleen,  mistaken  for  Banti's 
disease,  216 

Civiale*s     urethrotome      (Thompson's 
modification),  770,  771 

Clamp  for  bladder  tumours,  Guyon's, 
cut  showing,  642 
and  cautery  operation  for  haemor- 
rhoids, 124 

Clefts,  branchial,  persistence  of,  260 

Cocaine,    use   of,    in    ligature    of    the 
thyreoid  arteries,  231 

Cock's   operation — external   urethroto- 
my, 783 

Collar   incision,    Kocher's,    for   goitre, 
238 

Collargol,  use  of,  in  pyelography,  537 

Collodion,  use  of,  after  radical  cure  of 
inguinal  hernia.  24.  41 

Colon,  gangrene  of  the,  in  strangulated 
hernia,  yy 

Colo-rectorrhaphy,     performance     of. 

Colostomy   as   a   preliminary  measure 
to    extirpation    of    anal    or 
rectal  growth,  132 
in  excision  of  the  rectum,  154 

Colt's  apparatus  for  bladder  drainage, 

635 
cuts  showing,  634 
Common  bile  duct,  anatomy  of  the,  266 
cuts  showing,  335,  336 
diagrams     illustrating,     267,     269, 

337 

draining  the.  method  of,  diagram 
showing,  313 

enormous  dilatation  of,  cut  show- 
ing, 3»9 

incision    and    suture   of   the,   dia- 
gram showing,  312 

laceration  of,  operation  for,  283 

operations  upon,  266,  310 

repair  of  the,  327 
Complications  during  operations  upon 
tuberculous  cervical  glands, 
results,  192 
Compression,  brain,  advisability  of  op- 
eration for,  385 
Concussion,  brain,  advisability  of  op- 
eration for,  385 
Congenital      cephaloceles,      operations 
^or.  455 

malformations   of   the  biliary  ap- 
paratus, 269 
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Congenital  obliteration  of  the  bile 
ducts,  cut  showing,  270 

Contra-indications    to    radical    opera- 
tion for  hernise,  4 
umbilical  hernia,  13 

Cord,  spermatic,  avoidance  of,  in  op- 
eration for  strangulated  in- 
guinal hernia,  60 

Corpus  callosum,  puncture  of  the,  435 
cut  showing,  436 

Cortical   motor  and   sensory  areas  of 
the  brain,  description  of  the, 
361 
scar,  treatment  of,  410 

Costo-colic  ligament,  anatomy  of  the, 
206 

Cough  in  epigastric  hernia,  11 

Courvoisier's  record  of  cases  of  as- 
piration for  injury  of  gall- 
l)lad(ler  or  bile  ducts,  284 

Craniectomy,  definition  of  term.  368 
forceps,  De  Vilbiss's,  cut  showing, 

374 
Keen-IIoffmann,  cut  showing, 

373 
operation,  368 
Cranio-cerebral  operations,  363 
topography,  355 

cuts  illustrating,  356,  357 
Craniotomy,  advantages  of  the  osteo- 
plastic flap  in,  376 
contra-indications  to,  376 
definition  of  term,  368 
operation,  377 

use  of  chisel  in,  380 
cut  showing,  381 
and  craniectomy,  choice  between, 

375 
Crest,  temporal,  description  of  the,  358 
Crile  on  polar  ligation  of  the  thyreoid 

arteries.  231 
Crile's    pneumatic     suit,     use    of.     in 

cranio-cerebral     operations, 

365 

Crises,  acholuric,  effect  of  splenec- 
tomy upon,  210 

Crural  canal,  closure  of  the,  after  ex- 
cision of  the  inguinal 
glands,  202 

Crushing  of  internal  haemorrhoids,  126 

Curetting  of  the  renal  pelvis,  572 
tuberculous  anal  ulcers,  92 

Cushing  (Harvey)  on  disadvantages 
of  electrical  devices  in 
cranio-cerebral  operations, 
382 


Cushing's  cases  of  intracranial  haemor- 
rhage in  the  new-born,  405 
contributions   to    surgery    of    the 

hypophysis,  438.  439,  443 
head-rest,  use  of,   for  brain   sur- 
gery, 365 
intermusculo-temporal  cerebral  de- 
compression  operation,    ad- 
vantages of,  392 
disadvantages  of,  391 
cuts  showing,  390,  391 
scalp-tourniquet,     description     of, 
366 
cut  showing,  367 
Cyst  and  cysts: 

brain,  treatment  of,  429 
branchial,  removal  of,  260 
hepatic,  incision  of,  324 
hydatid,  pancreatic,  operations  for, 

350 
of  the  hypophysis,  operative  pro- 
cedures, 440 
indications  for,  438 
results  of,  450 
pancreatic,  congenital,  346 

different   routes  of,  diagrams 

showing.  348 
operation  for.  346 

results  of,  347-350 
pseudo-,  334 

the    simulation    of    other    tu- 
mours   by,    diagrams    illus- 
trating, 349 
of  the  spleen,  splenectomy  for,  207 
non-parasitic,     resection     for, 
218 
splenotomy    and    marsupialization 

for,  217,  218 
thyreo-glossal,  removal  of,  259 
thyreoid,  sec  Thyreoid  cyst 
Cystectomy,  choice  of  operation,  652 
extra-peritoneal.  657 
general  considerations,  652 
in  the  male,  657 
female,  660 
intraperitoneal.  658 
perineo-abdominal,  657 
variations  in,  659 
Cystic  duct,  anastomosis  of,  to  the  duo- 
denum,   after    cholecystect- 
omy, diagram  showing,  304 
anatomy  of  the,  265 

cut  showing,  266,  336 
liver    due    to    dilatation    of    the 
intrahepatic  bile  ducts,  cut 
showing,  323 
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Cystodochenter ostomy,  321 
Cysto-prostatectomy,  659 
Cystoscope,  catheterizing,  and  ureteral 
bougies,  cuts  showing,  533 
Ringleb  pattern,  524 
Walker's  irrigating,  524 
cuts  showing,  525 
Cystoscopy,  523 

in  diseases  of  the  kidney,  531 
methods  of,  523 
direct,  523 
indirect,  524 
in   its    relation   to   operative   sur- 
gery, 530 
pyelography.  537 
Cystotomy,  615 
perineal,  615 

cuts  showing,  616,  617 
suprapubic,  618 

cuts  sliowing,  619 
transverse,  650 
Czerny,    pioneer    in    excision    of    the 
rectum     by     the     combined 
methods,  146 

'  Danger  zone '  of  the  anterior 
branch  of  the  middle 
meningeal  artery,  359 

Dangers  and  difficulties  in  the  radical 
cure  of  hernia,  4 

Dawbarn's  method  of  sequestration 
anaemia  during  cranio-cere- 
bral  operations,  366 

Death  following  internal  urethrotomy, 
causes  of,  775 

Decompression      cerebral      operations, 

391 
Decompressive  laminectomy,  494 
Defects  in  the  skull,  closure  or  protec- 
tion of,  411 
urethral,  acquired,  repair  of,  79R 
cuts  illustrating,  799 
Dentate  ligament,  '  fork  '  of  the,  and 
its     relation     to     the     first 
lum])ar    root,    cut    showing, 
491 
relation  of  the,  to  the  cord  and  the 
dorsal   roots,   cuts   showing, 
492 
Depressed  fractures  of  the  skull,  treat- 
ment of,  386 
compound,  treatment  of.  388 
simple,  treatment  of.  388 
in  children,  operative  treatment  of, 
394 


Depressor       or       tractor,       rro<:i-?c 
( Young's  » ,     cut      ^:^:  v\  :r  j:, 

741 
Dermato-ureterostresis.  (>-^5 
Dermoid  cysts  of  spleen,  splcrseciarr.y 

for,  207 
Desjardins  on  pancreatecton:\,  55^. 
De  Vilbiss's  cranieciomy   forceps    i:se 

of.  37S 
cut  showing,  374 
Diaphragmatic  hernia,  19 

strangulated,  /j 
Diastasis  of  the  vertebra?,  470 
Dieflfenbach's  operation,  lor  ihe  rc^j^ir 
of  penile  fi>tula.  70-? 
cuts  illustratinjT.  703 
Diet     after     gall-bladder     opcra:iv"n>s 
280 
after  nephro-lithotomy,  571 

operation      for      stranp:Lued 
hernia,  59 
preparatory  to  excision  of  rocnini. 

Digastric  triangle,  incision  for  clcar:r.g 

out  the,  196 
Dilatation   by   bougies   in   stricture   of 

the  rectum,  159 
Dilators,  Hegar's,  use  of.  in  stricture 

of  the  rectum,  159 
Direct  cystoscopy,  523 
*  Direct    hernia,'    meaning    of    term, 

20 
Director  and  guide    (Gigli*s),  use  of, 

377 
cut  showing,  380 
Disinfection  of  the  parts,  preliminary 

to  laminectomy,  494 
Dislocation  of  the   spleen   in   splenec- 
tomy, 212 
Distension,    intestinal,   after   gall-llad- 
dcr    surgerv,    treatment    of, 
280 
following  hernia  operation,  relief 

of,  32 
of  the  bladder  in  suprapubic  cys- 
totomy, 620 
Dittel's      operation      (prostatectomy), 

^34 
Diverticula.       vesical,       excision       of 
(Young's  operation),  663 
cuts  ilhistrating.  6(53-667 
Divorticuhim  oi  \ater,  337 
anatomy  of  the.  268 
cut  sliowing.  335 
Division,  complete  lonijitudinal  (linear 
proctotomy),  163 
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Dogiel    and    Timofe Jew's    histological 

studies       concerning       the 

nerve-supply  of  the  parietal 

peritoneum,  8 

Dorsal  segments,  muscles  supplied  by 

the,  473 
Doyen's    graduated    saw,    use    of,    in 
craniotomy,  380 
cut  showing,  381 
guarded  saw,  cut  showing,  498 
Drainage  after  excision  of  the  cervical 
glands,  173 
urethral  stricture,  suprapubic, 

788 
radical  cure  of  herniae,  condi- 
tions requiring,  10 
umbilical  hernia,  16 
bladder,  630 

perineal.  630 

suprapubic,  permanent,  637 
apparatus  for,  cut  show- 
ing, 637 

temporary,  631 
or  kidney,  method  of,  565 
in  operation   for  strangulated   in- 
guinal  hernia,   question   of, 

69.  71 
tube  in  gall-bladder  alter  cholecys- 
totomy,  287,  289 
cuts  showing,  287 
ventricular,  for  hydrocephalus  in- 
ternus,  454 
Dressing,  after  excision  of  the  cervical 

glands,  174 
Dressings,    materials    for,    in    radical 

cure  of  hernia,  10 
Drobnik's  method   of   ligature   of  the 
inferior  thyreoid  artery,  233 
Duct  or  ducts: 
bile,  265 

cuts   showing,   264,   266,   267, 

269,  270 
see  also  Common  bile  duct 
common,  anatomy  of  the,  266 
cystic,  anatomy  of  the,  265 

cut  showing,  266 
hepatic,  anatomy  of  the,  265 

sec  also  Hepatic  duct 
pancreatic,  334 

cut  showing,  335 
of  Santorini,  269,  337 

orifice  of,  cut  showing,  335 
of  Wirsung,  334 

orifice  of  the,  cut  showing,  335 
Ductless  glands,  operations  upon  the, 
165,  203 


Duodenal  papilla,  gall-stone  impacted 

at,  cut  showing,  317 
Duodeno-choledochotomy,    McBurney's 
operation,  315 
cut  illustrating,  315 
Duodenum,  cut  showing,  336 

mobilization  of  the,  cut  showing, 
316 
to   expose   the   posterior  sur- 
face   of   the    pancreas,  cut 
showing,  339 
union  of  the  liver  to,  330 
Dura    mater,    closure    of   the,  during 
radical  operations  lor  cere- 
bral tumour,  429 
examination  of  the,  during  radical 
operations   for  cerebral  tu- 
mour, 427 
opening  the,  during  radical  opera- 
tions  .'"or   cerebral  tumour, 

427  ^  , 

treatment    of,    in    cranio-cerebral 

operations,  409 

Dural  separator,  Horsley's,  cut  show- 
ing, 373 

Dwight's  collection  of  cases  of  frac- 
tured skull,  385 

Dyspnoea  in  parenchymatous  goitre, 
operation  for,  234 


Ear,  motor  area  of  the,  cut 
ing,  360 

Earle's  operation  for  internal  haemor- 
rhoids, 127 

Ebermann's  method  of  removing  ure- 
thral warts.  755 

Ectopia  vesicae,  operations  for,  669 
difficulties,  dangers,  and  results  of, 

673 
Edebohls's  method  of  nephropexy,  55/ 
Edwards,  F.  Swinford,  on  Operations 

upon  the  Rectum  and  Anus, 

79 
Edwards's  compression  forceps,  14^ 
cut  showing.  141 
operation     for     internal    haemor- 
rhoids. 119,  120 
proctoscope,  82 
Eiselsberg  approach  to  the  hypophysis. 

443  .  . 

Electrical  devices,  disadvantages  01,  m 
cranio-cerebral  operations. 
382 
stimulation  during  radical  op^r*' 
tions  for  cerebral  tumour. 
428 
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Electrolysis  in  the  treatment  of  in- 
flamed urethral  lacunae,  754 
Elevation  of  a  depressed  fracture  of 
the  skull,  cuts  showing,  387 
Elevator,  bone,  use  of,  371 
Eliot's    collection    of    cases    of    duct 

restorations,  330 
Elliott    and    Kanavel's    Cases    of    hae- 
molytic  jaundice,  investiga- 
tions concerning,  209 
tabulation  of  cases  of  splenectomy, 
210 
Elsberg's  technique  in  surgery  of  the 

hypophysis,  441 
Elsberg  and  Bier's  method  of  exten- 
sion'   for    removal    of    tu- 
mours of  the  spinal  cord,  511 
Embolism,     pulmonary     and     cardiac, 

after  nephrectomy,  592    ' 
Empyema  after  nephrectomy,  592 
Encapsuled   cerebral   abscess,   chronic, 

operation  for,  420 
End-to-end  suture  in  repair  of  the  bile 
ducts,  328 
ureteral  anastomosis,  608 
Enemata,    use    of,    in    post-operative 
treatment  of  hernia,  33 
rectal,  after  gall-bladder  surgery, 
280,  281 
Enterectomy  for  strangulated  hernia,  5 
cut  showing,  6 
strangulated  femoral  hernia,  75 
inguinal  hernia,  62-72 

cuts  showing,  64-68,  70 
umbilical  or  ventral  hernia,  yj 
Entero-ureteral   anastomosis,  606,  654 
Enucleated  prostate,  cuts  showing,  726, 

727 
Enucleation,     intraglandular,     of     tu- 
mours     of      the     thyreoid 
gland,  249 
modifications  of,  255 
of    enlarged    prostate    in    vesical 
calculus,  702 
prostate,  total,  721 
thyreoid  tumours,  after-treat- 
ment of,  256 
suprapubic  (Freyer),  735 
Epigastric  artery,  avoidance  of  injury 
to,  in  operation  for  strangu- 
lated inguinal  hernia,  60,  61 
hernia,  radical  cure  of,  11 
Epilepsy,  traumatic,  operations  for,  in- 
dications for,  406 
results  of.  414 
Eppinger's  '  hyper splenism,'  208 


Ether,  use  of,  in  brain  surgery,  364 

ligature  of  the  thyreoid  arte- 
ries, 231 
Evacuating  catheters,  689 
Evacuation    of    a    prostatic    abscess, 

744 
Evacuator,  pus,   Horsley's,   cut  show- 
ing, 419 
urine,  White's  suprapubic,  632 
Tividement  for  thyreoid  tumours,  256 
Examination,   cystoscopic,   preliminary 
to  operations  for  tumours  of 
the  bladder,  638 
digital,  of  the  rectum  and  anus,  81 
of  the  urines  of  the  two  kidneys 
obtained   by   catheterization 
of  the  ureters,  535 
Excision  of  glands,  the  axillary,  199 

anterior  group  of  upper  deep 

cervical,  175 
both    posterior    and    anterior 
groups  of  upper  deep  cer- 
vical, 178 
entire  chain  of  deep  cervical, 

180 
tuberculous    cervical     glands, 

general  considerations  m 
the  technique,  172 
inguinal,  201 
submaxillary,  185 
submental,  185 
internal  haemorrhoids,  127 
nerve  roots,  489 
external  piles,  114 
complete,  of  prolapsed,  rectal  mu- 
cous membrane  (Mikulicz), 
III 
tuberculous    rectal    mucous    mem- 
brane, 107 
portions  of  skin  and  rectal  mucous 
membrane    ( Cheyne    and 
Burghard),  109 
rectum,  131 

by  the  combined  methods,  146 
abdomino-anal,  155 
abdomino-perineal,  150 
abdomino-sacral,  156 
perineal  route,  133 

cut  illustrating,  134 
preparatory  treatment,  132 
sacro-coccygeal  route,  136 
vaginal  route,  114 
tuberculous   area   about   anus, 
rectal     mucous     membrane, 
107 
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Excision:  (Cont.) 

renal  tumours,  572 
sac  in  spina  bifida,  462 

incisions  for,  cut  showing,  464 
results,  468 
submaxillary    lymph    glands,    185, 

186 
submental  glands,  185 
urethral  strictures,  787 
vesical    diverticula    (Young's    op- 
eration), 663 
Exhaust  methods  of  draining  away  the 

urine,  632 
Exophthalmic   goitre,   extirpation   for, 

236,  237 
Exploration,  digital  and  instrumental, 
during     radical     operations 
for  cerebral  tumour,  428 
of  the  bladder,  615 

kidney,  internal,  559 
Exploratory    incision    of    the    kidney, 
cuts  showing,  560,  561 
operations  upon  the  pancreas,  338 
for  doubtful  cases  of  tumours 
of  spinal  cord  or  vertebrae, 
488 
Exposure  of  the  kidney,  operations  for, 
548  ^     , 

renal   pelvis   and  ureter,   methods 

of,  596 
and  removal  of  hernia  cerebri  in 
operation      for      traumatic 
cephaloceles,  458 
Extension,    method    of    (Elsberg   and 
Bier),    for   removal   of   tu- 
mours of  the  spinal  cord,  511 
External       haemorrhoids,       operations 
upon,  113 
urethrotomy,  777 

choice  of  method,  777 

in  rupture  of  the  bulbous  or 

membranous  urethra,  759 
and  suture  of  the  urethra  in 
wounds  of  the  penile  ure- 
thra, 750 
Extirpation  of  brain  tumours,  429 
thyreoid  gland,  234 

after-treatment  of,  256 
modifications  of,  247 
Extraction    of     foreign    bodies     from 

bladder,  615 
Extra-dural     suppuration,     traumatic, 

operation  for,  416 
Extra-peritoneal  exposure  of  the  renal 
pelvis  and  ureter,  597 
method  of  cystectomy,  657 


Eyes,  motor  area  of  the,  cuts  showing, 
360,  361 

Face,  motor  area  of  the,  cut  show- 
ing, 360 
Facial  nerve,  inframandibular  branch 
of  the,  avoidance  of  injury 
to   the,   during   removal  of 
cervical  glands,  195 
vein,   common,    avoidance   of   in- 
jury to  the,  in  excision  of 
cervical  glands,  176 
Faecal  fistula,  sec  Fistula^  faecal 
'  False  sound '  during  litholapaxy,  696 
Fascia  lata,  transplantation  of,  repair 
of  inguinal  hernia  by,  41 
perirenal,  description  of  the,  542 
Federoflf's     method     for     subcapsular 

nephrectomy,  583 
Femoral  area,  nerve-supply  of  the,  cut 
showing,  7 
hernia,  anatomical  varieties  of,  43 
contents  of  sac,  44 
external    to    the    artery,   cut 

showing,  43 
inguinal    route   operation   for 

(Seelig),  46 
non-strangulated,  radical  cure 

of,  43 
radical  cure,  methods  of  op- 
erating, 44 
strangulated,  operations  for,  73 
ring   after    hernial    sac   has  been 
tied  and  reduced,  cut  show- 
ing, 45 
dissection  of  female  pelvis  to 
show     structures     fonring 
the,  cut  showing,  47 
vein,  avoidance  of  injury  to  the. 
in  excision  of  the  inguinal 
glands,  202 
Fenestrated  forceps,  use  of,  in  excision 

of  cervical  glands,  173 
Fenwick*s    method     for     removal    of 
papilloma    of    the    bladder, 
642 
Fever,  catheter,  treatment  of,  699 

urethral,  treatment  of,  699 
Fissure,  anal,  operation  for,  89 

parieto-occipital,     description     of 

the,  361 
of  Rolando,  description  of  the.  361 
the  Sylvian,  description  of  the,  360 

cut  showing,  356 
first   temporo-sphenoidal,  descrip- 
tion of  the,  361 


Fissured  fractures  of  the  skull,  treat- 
ment of,  386 
Fistula  at  the  base  of  the  glans  penis, 
repair  of,  792 
branchial,  removal  of,  260 
director,  steel,  cut  showing,  96 
faecal,  a  complication  of  excision 
of  the  rectum.  144 
a    sequela    of    external    proc- 
totomy, 162 
in  ano,  operations  for,  96 
cuts  showing,  98 
blind  external,  96,  99 

internal,  99 
complete  external,  96 

internal,  96 
horseshoe,  96,  99 

cuts  and  diagrams  show- 
ing, 100-102 
internal  horseshoe  or  circum- 
ferential, 102 
recto-urethral,  105 
recto-vaginal,  106 
recto-vesical,  105 
resection  and  suture  of,  104 
semi-horseshoe,  96,  loi 
tuberculous,  102 
of  the  bulbous  urethra,  repair  of, 

795 
penile  urethra,  operations  for, 
792 
perineal,  repair  of,  795 
unusual    sequela    of    drainage    of 

pancreatic  cyst,  346 
urethral,  repair  of,  792 
urethro-rectal,  repair  of,  802 
urinary,  after  excision  of  rectum, 

avoidance  of,  136 
vesico-vaginal,  repair  of,  676 
Flap,    osteoplastic,     formation    of,    in 
craniotomy,  377 
cuts  showing,  378,  379 
transplantation  in  radical  cure  of 
inguinal  hernia,  40 
Flatus  following  hernia  operation,  con- 
trol of,  33 
Flexner's  researches  concerning  action 

of  bile,  292 
Foramen  of  Winslow,  cut  showing,  336 
Forceps,  curved,  Mayo  Robson's,  used 
in  gall-bladder  anastomosis, 
cut  showing,  305 
for  clamping  the  renal  pedicle,  cut 
showing,  588 
delivering  the  kidney  on  to  the 
loin,  cut  showing,  587 
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prostate  from  the  bladder, 
cut  showing,  725 
excision    of    cervical    glands, 

173 
Horsley's     gouge,     cut     showing, 

374 

Keen-Hoffmann    craniectomy,    cut 
showing,  373 

Lane's    fulcrum    craniectomy,    cut 
showing,  374 

lithotomy,  713 

cut  showing,  709 

pile,  cut  showing,  119 

powerful   bone-cutting,  cut   show- 
ing, 498 

toothed,  for  bladder  operations,  cut 
showing,  639 

ureteral,  cut  showing,  605 

urethral,    alligator,    cut    showing, 

755 
De     Vilbiss's     craniectomy,      cut 
showing,  374 
Foreign  bodies,  vesical,  extraction  of, 

615 

Forsyth's   (J.  A.  C.)   sling  pillow,  cut 

showing,  281 
Fowler's  method  of  implantation  of  the 

ureters  in  the  rectum,  671 
Fracture-dislocation     at     the     dorso- 
lumbar  junction,  cut  show- 
ing, 479 
of  the  cervical  spine,  showing  per- 
sistent     displacement,      cut 
showing,  478 
vertebrae,  treatment  of,  477 
Fractures,  birth-,  treatment  of,  393 
involving   only  the   internal   table 
of  the  skull,  advisability  of 
operation  for,  386 
limited   to    external   table   of   the 
skull,  treatment  of,  389 
internal    table    of    the    skull, 
treatment  of,  389 
of  the  laminae  alone,  treatment  of, 

477 
base  of  the   skull,  operations 

for,  389 
skull,  depressed,  treatment  of, 
386 

fissured,  treatment  of,  386 
operations  for,  384 
pond    and    gutter,    treat- 
ment of,  386 
punctured,    treatment    of, 
389 
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Fractures  of  the  skull:  (Cont,) 

simple  uncomplicated,  ad- 
visability   of    operating 
on,  385 
spinous  processes  alone,  treat- 
ment of,  477 
vault  and  base  of  the  skull  in 
children,  operations  for,  393 
and  dislocations  of  the  bodies  of 
the  vertebrae,  treatment  of, 

477 
Frazier*s    operation    for    exposure    of 
both  cerebellar  hemispheres, 

433 
Frenum  carunculae,  335,  337 

cut  showing,  336 
Freyer,  P.  J.,  on  Operations  upon  the 
Prostate,  717 
on  Operations  for  Vesical  Calcu- 
lus, 683 
Freyer's  aspirator,  690 

cut  showing,  689 
lithotrite,  687 

cut  showing,  688 
'  prostatectomie  transvesicale,'  735 
statistics  of  prostatectomy,  742 
operations    for   vesical    stone, 

714 

Frontal  cerebral  abscess,  operation  for, 
421 
process,  external  angular,  descrip- 
tion of  the,  358 

Fuller   and   Ziembicke,   see  Ziembicke 
and  Fuller 


Gall-bladder  after  cholecystot- 
omy,  drainage  tube  in, 
cuts  showing,  287 

blood  supply  of  the,  265 

calculi  in  the,  270 

complications,  effect  of  splenec- 
tomy upon,  210 

contracted,  cut  showing,  295 

with  strictured  cystic  duct,  cut 
showing,  296 

displacement  of  the,  265 

fixation  of  the,  to  the  abdominal 
aponeurosis,  diagram  show- 
ing, 288 

hour-glass-shaped,  270 

laceration  of,  cut  showing,  283 

neck  of  the,  cut  showing,  336 

nerve-supply  of  the,  265 

operations  upon  the,  285 
see  also  Bile  passages 


Gall-bladder,     rupture     and     perfora- 
tion of  the,  cuts   showing, 
284 
surgical  anatomy  of  the,  263 
union  of,   to  the   colon,  diagram 
showing,  309 
first   part  of  duodenum,  dia- 
gram showing,  309 
jejunum,     diagram     showing, 

309 

combined     with     entcro- 
anastomosis,      diagram 
showing,  309 
with  thickened  walls  from  chronic 
inflammation,   cut  showing, 
296 
and  bile  ducts,  cut  showing,  264  • 
exposure   of.   Mayo  Robson's 
method  of,  276 
cut  showing,  279 
inflammation    of    the,   in  ty- 
phoid   fever,    cut    showing, 
286 
or  bile  ducts,  injury  of,  operation 
for,  282 
perforation  or  rupture  of  the, 
operations  for,  282 
Gall-stone  impacted  in  the  cystic  duct. 
causing  a  biliary  fistula,  cut 
showing,  297 
scoop.  Mayo  Robson's,  cuts  show- 
ing, 312 
Gall-stones  in  the  supraduodenal  and 
pancreatic   portions  of  the 
common  duct  and  also  in  the 
ampulla  of  Vater,  cut  show- 
ing. 315 
operations     for,     after-treatment, 

280 
general  remarks  on,  273 
removal  of,  in  acute  pancreatitis, 

341 
subacute  pancreatitis.  342.  343 
and  pancreatic  calculi,  differential 
diagnosis     between    Mayo 
Robson),  343 
cuts  showing,  344 
Galvanic  cautery,  see  Cautery,  galvanic 
Gangrene  in  strangulated  hernia,  52-57' 
61 
enterectomy  for,  62 
in  strangulated  femoral  hernia,  74» 

75.  76 
obturator  hernia,  78 
umbilical    or    ventral  hernia, 

77 


INDEX 


819 


Gangrene  of  the  stump  after  excision 
of    rectum,    avoidance    of, 

Gastro-splenic  omentum,  anatomy  of 
the,  206 

Gauze,  sterile,  use  of,  in  radical  cure 
of  hernia,  10 

General  paralysis  of  the  insane,  op- 
eration for,  indication  for, 
407 

Genito-urinary  organs,  operations  upon 
the,  521 

Gerster  on  preliminary  ligation  of 
arterial  supply  in  splenec- 
tomy, 214 

Gersuny's  method  of  implantation  of 
the   ureters   in   the   rectum, 

671 

Giffin  on  effect  of  splenectomy  upon  the 
blood  picture,  211 
operative    mortality    of    splenec- 
tomy, 211 
Gigli's  director  and  guide,  use  of,  377 
cut  showing,  380 
wire  saw,  use  of,  in  craniotomy, 

377 
cut  showing,  380 
Gland,  thyreoid,  sec  Thyreoid  gland 
Glands,  axillary,  excision  of  the,  199 
cervical,  see  also  Cervical  glands 
complications     during    opera- 
tions upon  tuberculous,   192 
results  of  operations  upon,  198 
ductless,  operations  upon  the,  203 
inguinal,  excision  of  the,  201 
lymphatic,  tonsillar,  170 

tuberculous,  removal  of,  167 
from  axilla,  199 
groin,  201 
neck,  172 
submaxillary,    185 
submental  region,  185 
Gloves,   rubber,    for   gall-bladder    sur- 
gery, 274 
Glucose  solutions,  use  of,  during  op- 
eration     for      strangulated 
hernia,  58 
Goitre,    exophthalmic,    extirpation    of, 
236,  237 
ligature  of  the  thyreoid  arte- 
ries for,  230 
extirpation    of,    cuts    illustrating, 

239-244,  246,  248,  249 
parenchymatous,    ligature    of    the 
thyreoid  arteries  for,  230 
extirpation  of,  234 


Goitre:  (Cont.) 

incision  of,  229 
injection  of,  227,  228 
Good  fellow's    operation     (prostatecto- 
my), 735 
Gorget,  blunt-edged,  710-712 
cut  showing,  711 
probe-pointed,  cut  showing,  779 
Green's  (Leedham)  forceps,  use  of,  in 
excision  of  cervical  glands, 

Groin,  tuberculous  glands  of  the,  re- 
moval of,  201 
Growths,     malignant,    see    Malignant 
growths 
new,    of    the    spleen,    splenectomy 
for,  207 
Gunshot  wounds  of  head,  394 
pancreas,  operations  for,  340 
urethra,  mortality  of,  763 
Guyon's   clamp    for   bladder   tumours, 
cut  showing,  642 
operation    for   the    repair    of   ac- 
quired urethral  defects,  800 

Haematocele  or  hasmatoma,  sub- 
dural, traumatic  opera- 
tions for,  402 

Haematomyelia,  treatment  of,  479 
Hematuria,    detection    of,    by    cystos- 
copy, 532 
Haemoglobin,     effect     of     splenectomy 

upon  the,  210 
Haemolytic  jaundice,  see  Jaundice,  he- 
molytic 
Haemorrhage,    after    evacuation    of    a 
prostatic  abscess,  treatment 
of,  745 
after  internal  urethrotomy,  a  cause 
of  death,  776 
control  of,  774 
operation     for     liaemorrhoids, 
symptoms  of,  122 
treatment,  122 
removal  of  papilloma  of  the 

bladder,  642 
resection  of  spleen,  control  of, 

218 
thyreoid     operations,     control 
ot  257 
a  sequela  of  external  urethrotomy, 

treatment  of,  784 
avoidance  of,  during  cranio-cere- 
bral  operations,  366 
lateral  lithotomy,  709 
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Haemorrhage,  avoidance  of,  in  opera- 
tion for  intracranial  sup- 
puration, 423 

upon  tuberculous  cervical 
glands,     treatment     of, 
192 
splenectomy,  215 
pancreatic  surgery,  339 
suprapubic  cystotomy,  625 
umbilical  hernia,  15 
control  of,  during  enucleation  of 
thyreoid  tumours,  252 
during   extirpation   of   goitre, 
245,  246 

laminectomy,  517 
during  nephrectomy,  591 
nephro-lithotomy,  570 
extra-medullary,  treatment  of,  480 
'gravitating,*  treatment  of,  480 
in  gall-bladder  surgery,  control  of, 
279 
the  new-born,  intracranial,  op- 
erations for,  404 
pancreatic  surgery,  avoidance 

of,  339 

interstitial,  in  the  gall-bladder,  cut 
showing,  296 

intracranial,  operations  for,  394 

middle  meningeal,  control  of,  398 
operation  for,  results  of,  399 

nephrectomy  for,  584 

of    spleen,    after    injury,    splenec- 
tomy for,  206 

pial  and  arachnoid,  operations  for, 
404 

secondary,  a  sequela  of  prostatec- 
tomy, 732 

splenic,  traumatic,  treatment  of,  217 
Haemorrhoidal  artery,  superior,  avoid- 
ance  of    injury   to,    in    ex- 
cision of  rectum,  136,  145 
Haemorrhoids,  external,  operations  for, 

113 
internal,  exposure  of,  81 
removal  of,  115 
operations  for,  114 

cauterization  methods,  124 
choice  of  operation,  130 
clamp  and  cautery,  124 
crushing,  126 
Earle's  operation,  127 
excision  and  suture  of,  127 
Jones's     (Robert)     opera- 
tion, 127 
ligature  of  (Salmon's  op- 
eration), 115 


Haemorrhoids:  (Cont,) 

post-operation     complica- 
tions, 121 
Whitehead's        operation, 
128 
Hall,  Basil,  sec  Basil  Hall 
Halsted's  modification  of  technique  for 
infranasal  approach  to  the 
hypophysis,  443 
operation   for  radical  cure  of  in- 
guinal hernia,  34 
cuts  showing,  34-38 
Handley's  mucicarmine  method,  147 
Hand-motor,  use  of,  in  craniotomy,  381 

cut  showing,  381 
Hand-trephine,  description  of,  370 

cut  showing,  369,  372 
Harrison's    operation     (combined    ex- 
ternal    and     internal     ure- 
throtomy), 791 
Hartmann's  demonstration  of  vascular 

supply  to  pelvic  colon,  155 
Head,  gunshot  wounds  of,  394 
Hegar's  dilators,  use  of,  in  stricture  of 

the  rectum,  159 
Heinecke's    modification    of    Kraske's 
method  of  removing  coccyx 
and  part  of  sacrum,  140 
Hepatic  artery,  cut  showing,  336 
duct,  anatomy  of  the,  265 
cut  showing,  336 
dilatations  of  the,  323 
laceration  of,  treatment  of,  283 
operations  upon  the,  322 
repair  of  the,  327 
Hepatico-lithotripsy,  323 
Hepaticostomy,  323 
Hepaticotomy,  322 

Hepato-duodenostomy,  Mayo's  descrip- 
tion of,  324 
cuts  illustrating,  325,  326 
Hernia,  bifid  interstitial,  21 
cerebri,  operations  for,  424 
diaphragmatic,  operation  for,  19 
*  direct,'  meaning  of  term,  20 
epigastric,  operation  for,  11 
femoral,  inguinal   route  operation 
for  (Seelig),  46 
non-strangulated,      operations 

for,  43 
strangulated,  73 
inguinal,  methods  of  operating,  23 
non-strangulated,  20 
strangulated,  60 
radical  cure  of,  Andrews  op- 
eration, 39 
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Hernia,  inguinal:  (Cont,) 

Bassini's  operation,  24 
Halsted's  operation,  34 
Kocher's  operation,  26 
principle  underlying,  23 
'  interstitial,'  meaning  of  term,  20, 

21 
meaning  of  term,  3 
obturator,  yy 
of  the  bladder,  22 
caecum,  22 
sigmoid  flexure,  22 
operations  for,  3 

the  radical  cure  of,  3 

Barker's  operation,  25 
difficulties  and  dangers,  4 
dressings  used  in,  10 
general  considerations,  3 
preparation  of  patient,  9 
shock  in,  8 
sutures  in,  9 
strangulated,  diaphragmatic,  77 
femoral,  73 
general  considerations,  52 

preparations     for    opera- 
tion, 57 
inguinal,  operations  for,  60 
obturator,  77 

portion     of     small     intestine 

from  above,  cut  showing,  55 

suspected  bowel,  treatment  of, 

62 
umbilical,  76 
ventral,  y6 
umbilical,  12 
ventral,  18 
Heteroplastic  methods  for  the  repair  of 
acquired    urethral    defects, 
800 
Hilton's  method  of  opening  a  cervical 

abscess,  191 
Hirsch's  technique  for  hypophyseal  op- 
erations, 448 
Horseshoe  fistula,  96,  99 
Horsley    on    brain    irrigation    during 
cranio-cerebral     operations, 

365 
Horsley's    angular    bone-cutting    for- 
ceps, cut  showing,  498 
disk  or  bone  elevator,  371 

cut  showing,  372 
dural  separator,  cut  showing,  373 
gouge  or  nibbling  forceps,  use  of, 

375 
cut  showing,  374 
laminectomy  saw,  cut  showing,  498 


Horsley's  operation  for  chronic  spinal 
meningitis,  488 
pus  evacuator,  cut  showing,  419 

Hour-glass-shaped  gall-bladder,  270 

Hydatid  cysts  of  the  pancreas,  opera- 
tion for,  350 
spleen,  operation  for,  207 

Hydrocephalus   a  contra-indication   to 
operation    for   spina   bifida, 
462 
internus,  operations  for,  452 

Hydronephrosis,  detection  of,  by  pye- 
lography, 537 

'  Hypersplenism,*  Eppinger's,  208 

Hyperthyroidism,  ligature  of  the  thy- 
reoid arteries  for,  231 

Hypertrophied  prostate,  a  complication 
of  litholapaxy,  701 

Hypogastric  route  for  exposure  of  the 
renal  pelvis  and  ureter,  6oi 

Hypophysectomy  (Kanavel),  445 
cut  illustrating,  447 

Hypophysis,  surgery  of  the,  438 

Hypostatic  congestion,  avoidance  of,  in 
post-operative  treatment  of 
hernia,  33 

HyrtI  and  Max  Brodel,  observations 
of,  concerning  renal  arterial 
supply,  S40,  541 

Ileus,  paraljrtic,  a  complication  of 
excision   of   the   rectum, 

157 
Imbrication,  anterior  and  posterior,  in 
Andrews  operation   for  in- 
guinal hernia,  .^o 
Imperforate  anus,  perineal  exploration 

for,  93 
Implantation  of  the  ureters  in  the  rec- 
tum, 671 
uretero-vaginal,  606 
Incision  and  incisions: 

collar.  Kocher's,  for  goitre,  238 
deep,  in  lateral  lithotomy  (Fergus- 
son),  cut  showing,  708 
for    gall-bladder    surgery,    Mayo 
Robson's,  276 
diagram  showing,  278 
removal    of    fistulae,    perineal, 
and  masses  of  fibrous  tissue, 

797 

cut  illustrating,  797 
glands,  cervical,  175 
entire  chain  of  deep,  cut 
showing,  178 
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Incision  and  incisions:  (Cont.) 

submaxillary         together 
with  the  deep  cervical, 
cut  showing,  187 
in    operation     for    epigastric 
hernia,  11 

femoral    hernia,    inguinal 

route  (Seelig),  47 
strangulated  femoral  her- 
nia, 73 

inguinal  hernia,  60 
non-strangulated     umbili- 
cal hernia,  13 
umbilical  hernia,  13 
(Mayo),  17 
radical  cure  of  inguinal  her- 
nia, 24 
exposure  of  the  kidney,  cuts 

showing,  548-553 
operations     on     the     kidney 

(Mayo),  cut  showing,  577 
excision  of  the  sac  in  spina 
bifida,  cut  showing,  464 
linear,  for  stricture  of  the  rectum, 

161 
'normal,'    for  upper   part  of  an- 
terior cervical  triangle,  196 
of  inflamed  urethral  lacunae,  754 
thrombosed  piles,  113 
thyreoid  gland,  229 
skin,  for  excision  of  the  cervical 
glands,  172 
extirpation    of    exophthalmic 
goitre,  238 

cuts  showing,  239,  240 
in  Andrews  operation  for  in- 
guinal hernia,  39 
superficial,     in    lateral    lithotomy 
(Fergusson),   cut   showing, 
707 
*  Incisura  pancreatis,*  332 
Incongruence    of   bowel    ends,    lateral 
anastomosis  in,  in  operation 
for     strangulated     inguinal 
hernia,  63.  65 
oblique  division  for  overcoming,  in 
operation    for    strangulated 
inguinal  hernia,  70 
Indigo-carmine  test,  536 

use  of,  in  cystoscopy,  529 
Indirect  cystoscopy,  524 
Infection,     septic,     avoidance     of,     in 
nephro-lithotomy,  570 
septic,  nephrectomy  for,  585 
Infections  of  the  kidney  and  pelvis,  de- 
tection of,  by  cystoscopy,  532 


Inferior   thyreoid   artery,   ligature  of 

the,  232 
Infranasal  route  in  surgery  of  the  hy- 
pophysis (Kanavel),  443 
Infratentorial    region,    description"  of 

the,  355 
Infusions,  rectal,  sec  Rectal  infusions 
Inguinal  area,  nerve-supply  of  the,  cut 
showing,  7 
glands,  excision  of  the,  201 
hernia,  non-strangulated,  20 
Barker*s  operation,  25 
Bassini's  operation,  29 
choice  of  operation,  20 
Halsted's  operation,  34 
Kocher's  operation,  26 
operation  in  female,  42 
repair   of,   by  transplantation 

of  fascia  lata,  41 
strangulated,  treatment  of  sus- 
pected bowel,  62 
route  operation   for  femoral  her- 
nia (Seelig),  46 
Injection    of    parenchymatous    goitre, 
227 
of  the  thyreoid  gland,  226 
thyreoid  cysts,  228 
Injury  and  injuries: 

of  the  Cauda  equina,  laminectomy, 
for,  484 
gall-bladder  or  bile  ducts,  op- 
eration for,  282 
kidney,  nephrectomy  for,  585 
pancreas,  operations  for,  340 
without   external   wound, 
operation  for,  340 
spinal  cord,  laminectomy  for, 

477 

late  results  of,  treatment 

of,  483 
spleen,  splenectomy  for,  206 
thoracic  duct  during  removal 

of  cervical  glands.  194 
urethra,  operations  for,  759 
veins  during  operations  ujwn 
tuberculous  cervical  glands. 
192 
vertebral       canal        contents, 
avoidance  of,  during  lami- 
nectomy, 518 
Insane,  general   paralysis  of  the,  op- 
eration  for,  indication   for, 
407 
Insanity,  traumatic,  operation  for,  in- 
dication for,  407 
results  of,  414 


Inspection  of  the  rectum  and  anus,  8i 
Instruments    for    use    in    litholapaxy, 

686 
Intermusculo-temporal  cerebral  decom- 
pression (Gushing),  advan- 
tages of,  391,  392 
operation  of  Gushing,  392 
cuts  showing,  390,  391 
Internal     haemorrhoids,    sec     Haemor- 
rhoids, internal 
iliac  vessels,  avoidance  of  injury 
to,  in  Moschcowitz^  opera- 
tion, 113 
urethrotomy,  765 

cut  illustrating,  768 
difficulties  and  dangers,  773 
from  behind  forwards,  770 
before  backA'ards,  76.S 
results,  774 
*  Interstitial  hernia,'  meaning  of  term, 

20,  21 
Intestinal  tract,  asepsis  of,  preparatory 
to  radical  cure  of  hernia,  9 
Intestine,    large,    implantation    of    the 
ureters  into,  654 
resection  of,  in  operation  for  um- 
bilical hernia,  15 
Intracranial    haemorrhage,    operations 
for,  394 
in  the   new-born,   operations    for, 
404 
middle   meningeal,   operations 

for,  395 
pial  and  arachnoid,  operations 

for,  404 
from  the  superior  longitudinal 

sinus,  400 
traumatic  subdural  haematoma 
or  haematocele,  402 
route   of   approach    to   the   hypo- 
physis, 440 
suppuration,  operations  for,  415 
versus  transsphenoidal  method  for 
hypophyseal  operations,  449 
Intraglandular  enucleation  of  the  thy- 
reoid gland,  249 
Intramedullary  tumour,  removal  of,  by 
the   extrusion  method,  cuts 
showing,  512-514 
stages  in  the  extrusion  of  an,  dia- 
grammatic, 511 
Intrameningeal    growth,    removal    of, 
cut  showing,  510 
tumour,  removal  of  (Sir  William 
Gowers     and     Sir     Victor 
Horsley),  470 
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Intraparietal   section   of   the   common 
bile  duct,  cut  showing,  267 
or  interstitial  section  of  the  com- 
mon bile  duct,  268 
Intraperitoneal  method  of  cystectomy, 

658 
Iodine,  use  of,  for  injection  of  the  thy- 
reoid gland,  226 
solution  for  injection  of  parenchy- 
matous   goitre,    preparation 
of,  227 
Iron  perchloride  solution,  use  of,  for 
injection  of  thyreoid  cysts, 
228,  229 
parenchymatous  goitre,  22S 
Irrigating  cystoscope   (Walker's),  524 

cuts  showing,  525 
Irrigation  of  brain   (Horsley)   during 
cranio-cerebral     operations, 

365 
vesical,  Janet's  method  of,  730 

Irritation,  brain,  advisability  of  opera- 
tion for,  385 

Irving's  apparatus   for  bladder  drain- 
age, 635 
cut  showing,  635 

Ischio-rectal  abscess,  operations  for, 
90 

Isthmus,  thyreoid,  division  of  the,  dur- 
ing extirpation  of  goitre, 
245 

JafFe's  observations  concerning  the 
ramus  anastomoticus  col- 
lomandibularis,  196 
Janet's  method  of  bladder   irrigation, 

.730, 
J-shaped  incision   for  removal  of  en- 
tire chain  of  .deep  cervical 
glands,  cut  showing,  178 
Jaundice,  effect  of  splenectomy  upon, 
210 
haemolytic,  splenectomy  for,  209 

treatment  for,  210 
in  pancreatitis,  338 
permanent    obstructive,    union    of 
liver   to   duodenum    for   re- 
lief of,  330 
Jaw,  motor  area  of  the,  cut  showing, 

360 
Johnston's    cases    of    splenectomy    for 

abscess,  207 
Jones's    (Robert)     operation    for    in- 
ternal haemorrhoids,  127 
Jordan  Lloyd's  demonstration  of  pan- 
creatic pseudo-cyst,  334 
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Jugular  vein,  internal,  avoidance  of  in- 
jury to,  in  removal  of  tu- 
berculous cervical  glands, 
176,  184,  189,  190,  192 

ligation  of,  192 

resection  of,  192 

wounding  of,  192 

Kanavel  approach  to  the  hypophy- 
sis, 443 

cuts  illustrating,  444-448 

Kanavel,  Allen  B.,  on  Operations  for 

Hydrocephalus        Internus : 

Operations      for     Cephalo- 

celes,  452 

on    Surgery    of    the    Hypophysis, 

438 
and  Elliott,  see  Elliott  and  Kanavel 
KanaveFs  collection  of  cases  of  opera- 
tion for  traumatic  cephalo- 
celes,  458 
discussion  of  recent  investigations 

of  splenic  disease,  207 
position    of    patient    for    splenec- 
tomy, 211 
use  of   adrenalin,   preparatory   to 

splenectomy,  210 
report  of  splenectomy,  210 
technique  for  puncture  of  the  cor- 
pus callosum,  435 
cut  showing,  436 
Keen-Hoffmann    craniectomy    forceps, 

cut  showing,  373 
Kehr's  method  of  union  of  the  liver  to 

the  duodenum,  330 
Keith's     opinions     concerning    imper- 
forate anus,  94.  95 
Kelly's   method   of   direct   cystoscopy, 
523 
shortest  proctoscope,  82 
cut  showing,  83 
Keyes's   heteroplastic   method   for  the 
repair  of  acquired  urethral 
defects,  800 
Kidney  and  kidneys: 

affection  of,  in  strangulated  her- 
nia, 54 
anatomy  of  the,  539  , 

diseases  of  the,  cystoscopy  in,  531 
function  of  the,  tests  for  the,  536 
horizontal  section  of  the,  showing 
incision    for    exploring   the 
renal  pelvis,  541 
cut  showing,  541 
left,   vertical    section   of   the,   cut 
showing,  546 


Kidney  and  kidneys:  {Cont.) 

operations  upon,  anatomy,  539 
decapsulation  of  the,  556 
exploratory    incision    of    the, 

559 
exposure  of  the,  548 
nephrectomy,  584 
abdominal,  589 
lumbar,  587 
Mayo's  cases  of,  579 
by  morcellement,  594 
partial,  594 
secondary,  593 
subcapsular,  593 

cuts     showing,     580- 
582 
nephro-lithotomy,  567 
abdominal,  572 
lumbar,  567 
Mayo  technique,  574 
nephropexy,  554 
nephrostomy,  564 
nephrotomy,  559 
nephrotresis,  564 
pelvis,  operations  upon,  572 
pelvis  of  the,  lavage  of  the,  538 

radiography  of  the,  537 
pouch,  right,  peritoneal  pocket  of. 

diagram  showing,  290 
with    drainage    tube    inserted 
through  a  stab  wound,  dia- 
gram showing,  290 
relations  of  the,  cut  showing,  540 
of    both,    the    posterior,    cut 
showing,  544 
relationship  of  the,  to  other  or- 
gans, cuts  showing,  545 
second,  urine  of  the,  examination 

of  the,  536 
support  of  the,  method  of,  543 
with  a  bifid  pelvis,  cut  showing,  546 
or  bladder,  drainage  of,  method  of, 

565 
Killian's  operation  for  hypophyseal  tu- 
mours and  cysts,  440 
Knife,    lithotomy,    sharp-pointed,    cut 
showing.  708 
probe-pointed  lithotomy,  710 

cut  showing,  711 
Weber's  urethral,  754 
Kocher    on    ligature   of    the   thyreoid 

arteries,  230 
Kocher's   incision    for   extirpation   of 
exophthalmic     goitre,     238, 
239 
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Kocher's  '  Kropf sonde/  use  of,  in  exci- 
sion of  cervical  glands,  173 

'  normal  incision '  for  upper  part 
of  anterior  cervical  trian- 
gle, 196 

operation  for  radical  cure  of  in- 
guinal hernia,  26 
cuts  showing,  27,  28 

toothed  artery  forceps,  use  of,  in 
excision  of  cervical  glands, 

Konig's  curved  lumbar  incision  for  ex- 
posure of  the  kidney,  cut 
showing,  548 

Konig  and  Miiller,  osteoplastic  method 
of,  for  closure  of  defects  in 
the  skull,  411 

Kraske's  excision  of  the  rectum,  136- 
144 

Krause's  operation  for  hypophyseal  tu- 
mours and  cysts,  440 

Krumbhaar's  statistics  of  splenectomy, 
209 

Laceration  of  gall-bladder  or  bile 
ducts,  operation  for,  282 

pancreas,  cut  showing,  340 
Lactic  acid  bacilli,   Bulgarian,  admin- 
istration of,  preparatory  to 
excision  of  rectum,  T32 
operations  for  stricture  of 
the  rectum,  159 
Lacunae,  urethral,  inflamed,  cauteriza- 
tion of,  753 
incision  of,  754 
Lambda,  description  of  the,  361 

cut  showing,  356 
Laminae,  fractures  of  the,  treatment  of, 

477 
line  of  section  of  the,  correct  and 

incorrect,  diagram  of  a,  503 
removal  of  the,  503 
Laminectomy,  469 

decompressive,  494 
history  of,  469 
indications  for,  476 
mortality  and  dangers,  515 
stages   of,    cuts    illustrating,    499, 

50 1 »  505»  506 
technique  of  operation,  494 
Laminectomies,  table  of  results  in.  120, 

516 

Landelius's  record  of  cases  of  non- 
parasitic cyst  of  spleen,  218 

Lane's  fulcrum  craniectomy  forceps, 
description  of,  374 


Langenbeck's  method  (modified  by 
Wolfler)  of  ligature  of  the 
inferior  thyreoid  artery, 
232 

Langenbuch's  *  ideal  operation '  for 
cholecystotomy,  290 

Laparotomy,  exploratory,  preparatory 
to  excision  of  the  rectum, 
149 

Lapiejko's  method  of  repair  of  the 
urethra,  801 

Laspeyres'  records  of  wounded  spleen, 
217 

Lateral  bridge  operation  for  penile  fis- 
tula, 793,  795 
cut  illustrating,  794 
lithotomy,  706 
sinus,  description  of  the,  355 
ureteral  anastomosis,  608 
implantation,  609 

Lavage,  intestinal,  preliminary  to  ex- 
cision of  rectum,  133 
of  the  renal  pelvis,  538 

Leakage  of  brain  abscess  into  the  pia- 
arachnoid,  422 

Leg,  motor  area  of  the,  cuts  showing, 
360,  361 

Lennander's  clinical  observations  in  re- 
gard to  the  nerve-supply  of 
the  parietal  peritoneum,  8 

*  Lesser  pancreas,'  332 

Lichtenstein's  method  of  blood  con- 
servation    in     splenectomy, 

215 
Ligament,  costo-colic,  anatomy  of  the, 
206 
dentate,  sec  Dentate  ligament 
lieno-renal,  anatomy  of  the,  206 
Ligamentum  suspensorium  renis,  posi- 
tion of,  542 
Ligature    of    artery,    preliminary    to 
cranio-cerebral     operations, 
366 
of  the  thyreoid  arteries,  230 

vessels  in  extirpation  of  goi- 
tre. 244 
point-to-point,     use     of,     during 
cranio-cerebral     operations, 

367 
Ligatures     for    gall-bladder     surgery. 
Mayo  Robson's,  274 
silk,  for  piles,  119 
Linear   cauterization    for   prolapse   of 
rectum,  T08 
incision   for  stricture  of  the  rec- 
tum, 161 
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Linen,  celluloidin,  use  of,  in  Mayo  op- 
eration for  umbilical  hernia, 
i8 
thread,  use  of,  in  the  radical  cure 
of  hernia,  9,  15 
Linguiform  process  of  the  liver,  271 
diagrams    showing    varieties    of, 

2'J2 

Liquids,  use  of,  after  thyreoid  opera- 
tions, 257 
Lithiasis,    pancreatic,    operation     for, 

343 
Litholapaxy,  685 

after-treatment,  698 
choice  of  operation,  685 
complications,  699 
difficulties,  700 
in  females,  705 

male  children,  703 
males,  adult,  690 
instruments,  686 
Lithotomy,  706 
lateral,  706 
median,  712 
suprapubic,  713 
vesico-uretero-,  602 
Lithotrite,  introduction  of,  methods  of, 
691 
cuts  illustrating,  692 
Lithotrites,  description  of,  680 

cuts  showing,  687,  68S 
Liver,  cystic,  due  to  dilatation  of  the 
intrahepatic   bile  ducts,  cut 
showing,  323 
examination   of  the,   in  operation 

for  rectal  cancer,  149 
linguiform  process  of  the,  271 
union    of   the,   to    the   duodenum, 

330 
Local    anaesthesia    for    extirpation    of 
exophthalmic  goitre,  238 
analgesia   in   the   radical   cure   of 
hernia,  7 
Localization,  neurological,  the  basis  of 
spinal  surgery,  470 
skeletal,    of    spinal    cord    lesions, 

474 

Lock  wood  on  the  effect  of  splenectomy 
upon  haemolytic  jaundice, 
211 

Loin,    right,   vertical    section   through 
the,  cut  showing:,  543 
wound  in  the.  implantation  of  the 
ureters  in  a,  655 

Longitudinal  sinus,  superior,  haemor- 
rhage from,  400 


Loumeau's  operation  for  the  repair  of 

penile  fistula,  793 
Lower   and   Tiechmann's  observations 
concerning      the       surgical 
anatomy     of    the     thoracic 
duct,  194 
Lumbar  nephrectomy,  587 
nephro-lithotomy,  567 
operations  upon  the  bile  passages, 

330 
or  retroperitoneal  operations,  549 
region,    right,    transverse    section 

through  the,  cut  showing,  542 
segments,  muscles  supplied  by  the, 

473 

Lumbo-ilio-inguinal  incision  for  ex- 
posure of  the  ureter,  cut 
showing,  598 
route  for  extra-peritoneal  exposure 
of  the  renal  pelvis  and 
ureter,  597 

Lungs,   affections   of,   in   strangulated 
hernia,  54 

Luxation  of  goitre  during  extirpation, 

243 
Luys*s    method    of    direct    cystoscopy, 

524 
Lymphorrhoea    after    excision    of   ihc 

cervical  glands,  173 
Lyssenkow's    collection    of    cases    of 

cephaloceles,  457 

McArthur's    contribution    to   sur- 
gery of  the  h3rpophysiSt 

440 
Macewen's    (Sir  William)    method  in 
the  radical  cure  of  inguinal 
hernia.  24 
statistics  of  operations  upon  brain 

abscess,  423 
suprameatal    triangle,    description 
of.  358 
cut  showing.  357 
McGill  a  pioneer  in  suprapubic  pros- 
tatectomy, 719 
Mackenzie's    (Sir    Morell)    directions 
for    injection    of    thyreoid 
cysts,  228 
Maisonneuve's  urethrotome,  765,  771 

cut  showing,  766 
Malar  tubercle,  description  of  the,  358 
Malformations,      congenital,     of     the 

biliary  apparatus,  269 
Malignant   disease  of  thyreoid   gland, 
extirpation  for.  235 
incision  for,  229 


INDEX 


827 


Malignant  growths  of  the  bladder,  diag- 
nosis of,  by  cystoscopy,  531 
Marsupialization  of  the  spleen,  217 
Mastication,  motor  area  of,  cut  show- 
ing, 360 
Mastoid  glands,  170 

rarely  tuberculous,  170 
Maunseirs  excision  of  the  rectum  by 
the  combined  methods,   146 
MaydVs  operation   for  ectopia  vesicae, 
672 
cuts  illustrating,  673 
Maylard's    recommendation    of    union 
of    the    liver    to    the    duo- 
denum, 330 
Mayo    Clinic,    operative    mortality    of 
splenectomy  in  the,  211 
technique  of  splenectomy  used  in 

the,  211 
on    operative    measures    for    ex- 
ophthalmic goitre,  236 
operation  for  umbilical  hernia,  17 
technique     for     nephro-lithotomy, 

574 

Mayo's  (C.  H.)  dissecting  scissors,  use 
of,   in  excision   of  cervical 
glands,  173 
incision  for  renal  operations,  cut 

showing,  577 
report  on  renal  operations,  574 

Mayo  Robson's  method  of  differential 
diagnosis  between  pancre- 
atic calculi  and  gall-stones, 

343 
Median  lithotomy,  712 
Meningeal  artery,  middle,  branches  of 
the,   exposure   of   the,   cuts 
showing,  396.  397 
description  of  the,  358 
haemorrhage  from  the,  opera- 
tions for,  395 
haemorrhage,    middle,    control    of, 

398 
operation  for,  results  of,  399 
Meninges,   inflammatory   affections   of 

the,  treatment  of,  488 
Meningitis,  a  complication  of  excision 
of  rectum,  144 
cranial  operations  for,  417 
spinal  operations  for,  488 
Meningocele,    pure,    operation    for    a, 

456 
Mesenteric  artery  and  vein,  superior, 

cut  showing,  336 
Metal  plates  for  closure  of  defects  in 

the  skull,  413 


Meyer's  rib  resection  for  splenectomy, 
211 

Middle  meningeal  haemorrhage,  opera- 
tions for,  395 

Mikulicz's  complete  excision  for  pro- 
lapse of  rectum,  in 

Miles's,  W.  E.,  abdomino-perineal  op- 
eration for  rectal  cancer, 
149,  150 

Mobilization  of  the  spleen  during 
splenectomy,  214 

Monk's  method  of  guarding  needle  in 
operation  for  umbilical  her- 
nia, 18 

Morcellement   in  operations   for  cere- 
bellar tumours,  428 
nephrectomy  by,  594 

Morison,  Rutherford,  on  the  peritoneal 
pouch,  271 

Morphia,   use   of,   after   laminectomy, 

514 
preparatory  to  cranio-cerebral 
operations,  365 
Morphine,    avoidance    of,    after    gall- 
bladder     surgery       (Mayo 
Robson),  281 
use  of,  after  excision  of  rectum, 

135 
operations    for    haemorrhoids, 

121 
preparatory  to  puncture  of  the 
corpus  callosum,  435 
and  scopolamin,  use  of,  in  hyper- 
thyroidism, 231 
Mortality     of     cholecystectomy,     293, 

304 
cholecystenterostomy,  308 
cholecystotomy,  291,  ^9^ 
choledochotomy,  314 
following  excision  of  rectum,  158 
gunshot    wounds   of   the    urethra, 

763 

injury  to  the  thoracic  duct.  194 
(and    dangers)     of    laminectomy, 

515 
operations      upon      the      cervical 

glands,  198 
splenectomy,  209,  210,  211 
rupture  of  the  urethra,  uncompli- 
cated, 762 
with    fracture   of   the   pelvis, 
762 
urethrotomy,  external,  785 
internal,  774 
Moschcowitz  operation  for  prolapse  of 
rectutn,  1 12 


828 


INDEX 


Motor  area  of  the  brain,  cortical,  de- 
scription of,  361 
areas  and  centres  of  cerebrum  of 
the  chimpanzee,  cuts  show- 
ing. 360,  361 
hand-,  cut  showing,  381 
paralysis,  localization  of,  470 
speech  area  of  Broca,  description 

of  the,  362 
symptoms,  localizing  value  of.  in 
spinal  cord  lesions,  471 
Motor-driven    rotary    tools,    disadvan- 
tages of,  in  cranio-cerebral 
operations,  382 
Mouth,    approach    to    the    hypophysis 
through  the,  449 
attention  to  antisepsis  of,  in  stran- 
gulated   hernia    (Gushing), 

54 
cleansing  of,  before  operation  for 
strangulated  hernia,  58 
in    radical    cure   .of    hernia, 

7 
Movable  kidney,  nephropexy  for,  554 

cuts  showing,  555 
Moynihan,   Sir   Berkeley,  and  Upcott, 
Harold,  on  Operations  upon 
the  Spleen,  205 
Mucicarmine  method,  Handley's,  147 
Mucous  membrane,  rectal,  prolapse  of, 
operations  for,  108 
urethral,  operations  upon  the,  753 
Mummery's  anal  speculum,  82 

cut  showing,  83 
Muscles  supplied  by  each  spinal  seg- 
ment, 473 

Neck,  motor  area  of  the,  cut  show- 
ing, 360 

Needles    for,    injection    for    inducing 
local  analgesia  in  the  radi- 
cal cure  of  hernia,  8 
suture  of  the  bladder,  cuts  show- 
ing, 639 
Nephrectomy,  584 
abdominal.  589 
by  morcellement,  594 
lumbar,  587 
Mayo's  cases  of,  579 
partial,  594 
secondary,  593 
subcapsular,  593 

cuts  showing,  580-582 
Nephritis,  chronic  interstitial,  a  cause 
of  death  after  internal  ure- 
throtomy, 775 


Nephritis,    tuberculous     (guinea-pig), 

cut  showing,  585 
Nephro-lithotomy,  567 
abdominal,  572 
lumbar,  567 
Mayo  technique,  574 
Mayo's  cases  of,  578 
Nephropexy,  554 
Nephrostomy,  bilateral,  655 

and  nephrotresis,  564 
Nephrotomy,  559 
Nephrotresis,  564 

Nerve  lesions  during  removal  of  cer- 
vical glands,  195 
root  excision,  489 
roots,  origin  of  the,  variations  in 
the   relationship  of   the,  to 
the    apices   of    the    spinous 
processes,   a   diagram   indi- 
cating, 475 
spinal,    the    sensorj-    distribu- 
tion of  the,  474 
structures  inside  the  sac  of  spina 
bifida,  disposition  of,  465 
Nerve-supply  of  the   femoral  and  in- 
guinal areas,  8 
cut  showing,  7 
Nervous    system,    central,    operations 

upon  the,  353 
Neurological  localization  the  basis  of 

spinal  surgery,  470 
New-born,  intracranial  haemorrhage  in 

the,  operations  for,  404 
New  growths,  see  Growths,  new 
Newman,  David,  on  Operations  upon 
the    Kidneys    and    Ureters, 

521,  548 
on  The  Regional  Anatomy  of  the 
Kidneys  and  Ureters,  539 
Newman's  (David)  methods  of  neph- 
ropexy, 555,  556 
operating  table  for  kidney  opera- 
tions, 550 
Nichoirs    collection    of    cases    of   de- 
pressed birth- fractures,  394 
guarded  saw,  cut  showing,  382 
Nicoil's     operation      (prostatectomy), 

734 
Nitric  acid,   fuming,  use  of,  on  anal 

papilloma.  88 
Nitrous  oxide,  use  of.  in  ligature  of 

the  thyreoid  arteries,  231 
Non-strangulated    diaphragmatic    her- 
nia, operation  for,  19 
epigastric  hernia,  operation  for,  ii 
femoral  hernia,  operations  for,  44 


Non-Strangulated  inguinal  hernia,  op- 
eration for,  23 
umbilical  hernia,  operation  for,  13 
ventral  hernia,  operation  for,  18 
Nose,  motor  area  of  the,  cut  showing, 

360 
Nuzum's    linked    mattress    suture    for 
ruptured  spleen,  216 

Obesity  in  relation  to  excision  of 
rectum,  158 
operation  for  rectal  growths, 
148 
Obturator  artery,  avoidance  of  injury 
to,  in  operations  for  stran- 
gulated femoral  hernia,  74 
hernia,  strangulated,  operation  for, 

77 
*  Omental  tuberosity '  of  the  pancreas, 

333 
Omentum,  gastro- splenic,  anatomy  of 

the,  206 
Operating  room   for  gall-bladder  sur- 
gery, 273 
table  for  kidney  operations,  550 
Operation,    Albarran's,    for    repair   of 

vesico-vaginal  fistulae,  677 
Andrews,  for  inguinal  hernia,  39 
Ball's,  for  pruritus  ani,  86 
Barker's,   for  the  radical  cure  of 

inguinal  hernia,  25 
Bassini's,  for  the  radical  cure  of 

non-strangulated       inguinal 

hernia,  29 
Bloch's,     cholecystotomy     in    two 

stages,  291 
Bottini's,    perineal    prostatectomy, 

742 
Braquehaye's,     for    vesico-vaginal 

fistula,  678 
Cock's,  external  urethrotomy,  783 
Cushing's,      intermusculo-temporal 

for  fracture  at  the  base  of 

the  skull,  392 
Desjardins's,   pancreatectomy,   351 
Dieffenbach's,    for    fistulae   of   the 

penile  urethra,  792 
Dittel's,  perineal  prostatectomy,  734 
Drobnik's,  lip:ature  of  the  inferior 

thyreoid  artery,  233 
Earle's,  for  internal  haemorrhoids, 

127 
Ebermann's,  for  urethral  warts,  755 
Edebohl's,    nephropexy    with    de- 
capsulation, 557 
von     Eiselsberg's     (modification). 
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for     hypophyseal     tumours 
and  cysts,  443 

Elsberg's,  for  hypophyseal  tu- 
mours and  cysts,  441 

Fowler's,  for  implantation  of  the 
ureters  in  the  rectum,  672 

Frazier's  (modification),  for  hy- 
pophyseal tumours  and  cysts, 
441 

Fuller's,  see  Operation,  Ziem- 
bicke  and  Fuller's 

Gersuny's,  implantation  of  the 
ureters  in  the  rectum,  671 

Good  fellow's,  perineal  prostatec- 
tomy, 735 

Guyon's,  for  repair  of  acquired 
urethral  defects,  800 

Halsted's,  for  the  radical  cure  of 
non-strangulated  inguinal 
hernia,  34 

Harrison's,  for  stricture  of  the 
urethra,  79T 

Jones's,  for  internal  haemorrhoids, 
127 

Kanavel's,  infranasal,  for  hypo- 
physeal tumours  and  cysts, 

443 

Killian's,  for  hypophyseal  tu- 
mours and  cysts,  440 

Kocher's,  for  the  radical  cure  of 
inguinal  hernia,  26 
transduodenal      choledochoto- 

my,  315 

Krause's,  for  hypophyseal  tumours 
and  cysts,  440 

Langenbuch's,  for  cholecystotomy, 
290 

Lapiejko's,  for  repair  of  the 
urethra,  801 

Loumeau's,  for  the  repair  of 
penile  fistula,  793 

Lyssenkow's,  for  cephaloceles,  457 

McArthur's,  for  hypophyseal  tu- 
mours and  cysts,  440 

McBurney's,  duodeno-choledochot- 
omy,  315 

Macewen's,  for  the  radical  cure  of 
inguinal  hernia,  24 

Maunsell's,  for  excision  of  the  rec- 
tum by  the  combined  meth- 
ods. 146 

Maydl's,  for  ectopia  vesicae,  672 

Mayo's.  for  umbilical  hernia,  17 
technique,    for    nephro-lithot- 
omy,  574 
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Mayo    Robson's,    for    gall-stones, 
*       '     276 

Miles's,  abdomino-perineal  for  rec- 
tal cancer,  149,  150 
Moschcowitz,  for  prolapse  of  rec- 
tum, 112 
Nicoll's,     perineal     prostatectomy, 

734 

Newman's,  nephropexy,  without 
decapsulation,  555 

Peters's,  implantation  of  the  ure- 
ters in  the  rectum,  671 

Proust's,    perineal    prostatectomy, 

735 
Quenu's,   excision  of  the   rectum, 

133 

Rydygier's,  splenopexy,  219 

modification  of  Drobnik's,  lig- 
ature of  the  inferior  thy- 
reoid artery,  233 

Schloffer's,  trans-sphenoidal,  for 
hypophyseal  tumours  and 
cysts,  442 

Schopf*s,  transverse  end-to-end 
ureteral  anastomosis,  608 

Sonnenburg's,  implantation  of  the 
ureters  in  the  urethra,  673 

Soubottine's,  for  ectopia  vesicae, 
672 

Syme's,  external  urethrotomy,  778 

Thomson  Walker's,  for  repair  of 
urethral  fistulae,  793 
for  removal  of  urethral  warts, 

755 
for  vesico- vaginal  fistula,  678 

Trendelenl)urg's,  for  ectopia  vesi- 
cae, 669 

Tuffier's,  nephropexy  with  decap- 
sulation, 557 

Van  Hook's,  for  lateral  implanta- 
tion of  the  ureter,  609 

Velpeau's,  ligature  of  the  inferior 
thyreoid  artery,  232 

Walker,  Thomson,  sec  Operation, 
Thomson  Walker 

Wheelhouse's,  external  urethrot- 
omy, 780 

Whitehead's,  for  excision  of  pile- 
bearing  area,  128 

Wolfler's  modification  of  Langen- 
beck's,   ligature   of   the    in- 
ferior thyreoid  artery,  232 
for    repair    of    acquired    ure- 
thral defects,  801 

Wood's,  for  ectopia  vesicae,  670 


Operation:  (Cont.) 

Young's,    for   excision   of   vesical 
diverticula,  663 
perineal  prostatectomy,  741 
Ziembicke  and  Fuller's,  for  the  re- 
pair   of    urethro-rectal    fis- 
tula, 803 
Operation  and  operations: 
cerebellar,  391 
combined    external    and    internal 

urethrotomy,  791 
craniectomy,  368 
craniotomy,  377 
decompression  cerebral,  391 
intermusculo-temporal,  of  Gushing, 
392 
cuts  showing,  390,  391 
temporal  decompression,  391 
for  abscess  of  the  brain,  418 
retropharyngeal,  189 
bladder  tumours,  638 
brain  tumours,  425 
cephaloceles,  455 

traumatic,  457 
cerebellar     tumours,     radical, 

430 
cerebral     and    cerebellar    tu- 
mours, palliative,  434 
cysts  and  tumours  of  the  hy- 
pophysis, 440 
ectopia  vesicae,  669 
excision  of  tuberculous  rectal 

mucous  membrane,  107 
exposure  of  the  kidney,  548 
external  haemorrhoids,  113 
fistula  in  ano,  96 
fistulae  of  the  rectum,  105 
bulbous  urethra,  795 

cuts  illustrating,  795, 
796 
fractures  of  the  skull,  384 
base  of  the  skull,  389 
vault     of     the     skull     in 
adults,  384 
and  base  of  the  skull 
in  children,  393 
gall-stones,    general    remarks 

on,  273 
general    paralysis   of   the   in- 
sane, 407 
haemorrhage  from  the  middle 
meningeal  artery,  395 
superior    longitudinal    si- 
nus, 400 
haemorrhoids,  external,  IT3 
internal,  114 
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Operation  and  operations:  (Cont,) 
hernia,  3 

cerebri,  424 

diaphragmatic,  19 

epigastric,  11 

femoral,  43 

inguinal,  23 

in  the  female,  42 

umbilical,  12 

ventral,  18 
hydrocephalus  internus,  452 
hypophysectomy,  choice  of,  449 
injuries  to  the  urethra,  759 
injury  of  the  pancreas,  340 
intracranial   haemorrhage,  395 

in  the  new-born,  404 

suppuration,  415 
meningitis,  417 
pancreatic  cysts,  346 

growth,  350 

injury,  340 

lithiasis,  343 
perforation  or  rupture  of  the 
gall-bladder  or  bile  ducts,  282 
pial    and    arachnoid    haemor- 
rhage, 404 
prolapse,  rectal,  108 
radical   cure   of   non-strangu- 
lated diaphragmatic  hernia, 

19 
epigastric  hernia,  11 
femoral  hernia,  43 
inguinal  hernia,  23 

factors        influencing 
choice  of,  20 
umbilical  hernia,  12 
ventral  hernia,  18 
rectal  fistulae,  105 
removal  of  rectal  polypi,  106 
a  portion  of  the  thyreoid 

gland,  234 
tuberculous  cervical 

glands,  167 

complicated     by     ab- 
scesses and  sinuses, 

187 

from   the    axilla   and 
the  groin,  199 
repair    of    acquired    urethral 
defects.  798 

fistulcT    and    acquired    de- 
fects   of    the    urethral 
wall,  792 
strangulated        diaphragmatic 
hernia,  yy 

femoral  hernia.  73 


Operation  and  operations:  (Cont.) 
inguinal  hernia,  60 
obturator  hernia,  yy 
umbilical  and  ventral  her- 
nia, 76 
stricture  of  the  rectum,  159 

urethra,  764 
traumatic  epilepsy,  406 

extra-dural     suppuration, 

416 
insanity,  407 

subdural     hsematoma     or 
hematocele,  402 
tumours  of  the  bladder,  638 

brain,  425 
umbilical  hernia.  Mayo,  17 
ventral  hernia,  18 
vesical  calculus,  685 
vesico-vaginal  fistulae,  676 

by  paring  the  edges  and 
suture,  6y6 

cut  illustrating,  677 
upon  the  anus,  86 
bile  ducts,  310 

ducts,  plastic,  322 
passages,  lumbar,  330 
and  the  pancreas,  261 
bladder,  615 
ductless  glands,  165 
gall-bladder,  285 
genito-urinary  organs,  521 
hepatic  duct,  322 
inguinal  hernia  in  the  female, 

42 
kidneys  and  ureters,  539 
nervous  system,  central,  353 
pancreas,  331 

exploratory,  338 
prostate,  717 
rectum  and  anus,  79 
renal  pelvis,  572,  603 

and  the  ureter,  596 
skull  and  brain,  special  tech- 
nique of.  363 
spinal  cord  and  canal,  459 
spleen.  205 
ureters,  604 
urethra,  747 
urethral     mucous    membrane, 

753 

Opie's  researches  concerning  the 
length  of  the  diverticulum 
of  Vater,  268 

Osteomyelitis  of  the  diploic  tissue,  pre- 
vention of,  in  brain  abscess, 
422 
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Osteoplastic   flap,    formation   of,    cuts 
showing,  378,  379 
method  of  Konig  and  Miiller  for 
closure    of    defects    in    the 
skull,  41 1 

Otis's  urethrotome,  770 

Overflow  apparatus  for  bladder  drain- 
age, 634 

Oxygen,   administration   of,   after   ex- 
cision of  the  rectum,  157 
and  chloroform,  use  of,  in  brain 
surgery,  364 

Pain,     division     of     anterolateral 
tracts  for,  493 

localization  of,  in  spinal  cord  le- 
sions, 470 
relief  of,  following  hernia  opera- 
tion, ^2 
a  symptom  of  epigastric  hernia,  11 
strangulated  hernia,  52 
Palliative  operation  for  brain  tumours, 
indications  for,  425 
cerebral    and    cerebellar    tumours, 

434 
Palpation  of  brain  tumours,  428 
Pancreas,  abscess  of  the,  cut  showing, 
342 
accessory,  in  the  wall  of  the  duo- 
denum, cut  showing,  337 
anatomical  considerations,  331 
avoidance    of    injury    to    the.    in 

splenectomy,  212 
cysts  of  the,  operation  for,  346 
ducts  of  the,  334 

cut  showing,  335 
exploratory    operations   upon   the, 

338' 
head   of   the,   cancer   of   the,   cut 
showing,  351 
seen  from  the  front,  cut  show- 
ing?. 336 

*  lesser,*  ^^2 

lobules  with  ducts  opening  into 
duct  of  Wirsung,  cut  show- 
ing, 335 

neck  of,  cut  showing,  336 

*  omental  tuberosity '  of  the,  333 
operation  for  growth  in  the,  350 

injuries  of  the.  340 

statistics  of,  340,  341 
operations  upon  the,  331 

for  acute  pancreatitis,  341 

cysts,  346 

lithiasis,  343 

subacute  pancreatitis,  342 


Pancreas,  peritoneal   folds  in  relation 
to  the,  338 
posterior  surface  of  the,  mobiliza- 
tion of  the  duodenum  to  ex- 
pose the,  cut  showing,  339 
pyaemic  abscesses  of  the,  343 
relations  of,  to  the  peritoneum,  333 
cut  showing,  334 
to  uterus  at  term,  cut  show- 
ing, 333 
surgical  methods  of  approach  to 

the,  338 
and  its  vascular  supply,  relations 
of  the,  cut  showing,  331 
Pancreatectomy  (Desjardins),  351 
Pancreatic  cysts,  operation  for,  346 
lithiasis,  operation   for,  343 
pseudo-cyst,  334 
section  of  the  common  bile  duct, 

cut  showing,  267 
secretion,  escape  of,  during  opera- 
tion, avoidance  of,  339 
Pancreatitis,  acute,  operation  for,  341 
jaundice  in,  338 
subacute,  operation  for,  342 
suppurative,  course  of,  334 
Pancreo-lithotomy,  operation  for,  343 
*  Papilla  or  caruncula  major,*  335 
cut  showing,  336 
minor,'  337 
Papillae    of    Morgagni,    enlarged,    re- 
moval of,  89 
Papilloma,  anal,  88 

of   the   bladder,   diagnosis  of,  by 
cystoscopy,  530 
removal  of,  641 

cuts  showing,  640,  64T 
urethral,  removal  of,  755 
Papillotomy,  renal,  572 
Paraflin     injection     for     cephalocclcs, 

457 

Paralysis,  general,  of  the  insane,  op- 
eration for,  indication  for, 
407 
of  the  lower  limbs,  a  contra- indi- 
cation to  operation  for 
spina  bifida,  462 

Paraperitoneal  exposure  of  the  renal 
pelvis  and  ureter,  600 

Paraplegia  of  spinal  caries,  treatment 
of,  485 

Parasacral  excision  of  the  rectum,  cuts 
illustrating,  137-139.  J43 

Parenchymatous  goitre,  extirpation  of, 

234 
goitre,  injection  of,  227 
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Parenchymatous  goitre,  swellings  of 
the  thyreoid  gland,  diag- 
nosis of,  from  encapsuled 
tumours,  249 

Paresis,  intestinal,  after  operations  for 
strangulated    femoral    her- 
nia, 75 
in  strangulated  hernia,  55,  56,  62, 

65 
Parietal    prominence,    description    of 

the,  358 
Parieto-occipital  fissure,  description  of 

the,  361 
Parotid  lymphatic  glands,  168 
surgical  anatomy  of,  168 
Partial  nephrectomy,  594 
Pathological   extension  of   rectal  car- 
cinoma, 146 
Patient,  position  of  the,  for  brain  sur- 
gery, 364 
removal    of    hemorrhoids    by 
Salmon's  operation,  116 
cut  showing,  115 
preparation    of,    for    gall-bladder 
surgery,  275 
operation      iFor      strangulated 

hernia,  57 
perineal  cystotomy,  615 
radical  cure  of  hernia,  9 
repair    of    vesico-vaginal    fis- 
tulae,  679 
Pean's  incision  for  exposure  of  the  kid- 
ney, cut  showing,  548 
Pedicle  of   right  kidney  clamped  and 
tied,  cut  showing,  588 
splenic,  ligation  of  (Balfour),  cut 
showing,  213 
Pelvic-rectal  abscess,  operations  for,  90 
Pelvio-lithotomy,  577 
Pelvis,  renal,  method  of  opening  the, 
in      nephrolithotomy,       cut 
showing,  562 
operations  upon  the,  572,  603 
after  resection,  method  of  su- 
turing the,  cut  showing,  603 
sutured,       following      pelvio- 
lithotomy        (Mayo),       cut 
showing,  579 
and    ureter,    operations    upon 
the,  596 
Penile  urethral  fistula,  repair  of,  792 

cuts  illustrating,  793,  794 
Perforation    of    the    gall-bladder,    cut 
showing,  284 
or  bile  ducts  from  disease,  opera- 
tion for,  282 


Perineal  cystotomy,  615 

cuts  illustrating,  616,  617 
drainage  of  bladder,  615,  630 

tube,  cut  showing,  779 
exploration  for  imperforate  anus, 

93 
exposure  of  ureter,  602 
fistula,  repair  of,  795 

cuts  illustrating,  795,  796 
with  large  masses  of  fibrous 
induration,  repair  of,  797 
prostatectomy,  734 

possible  sequelae  of,  744 
route  for  excision  of  rectum,  133 
and   vaginal   routes    for  exposure 
of  the  renal  pelvis  and  ure- 
ter, 602 
Perineo-abdominal  cystectomy,  657 
Peritoneal     pocket     of     right     kidney 
pouch,  282 
diagram  showing,  290 
pouch,  drainage  of  the,  271 
Peritoneum,   folds  of  the,   in   relation 
to  the  pancreas,  cut  show- 
ing, 338 
parietal,  nerve-supply  of  the,  8 
relations  of  the  pancreas  to  the, 

333 
cut  showing,  334 
wounds  of  the,  in  suprapubic  cys- 
totomy, 624 
Peritonitis  a  complication  of  excision 
of  the  rectum,  157 
after  nephrectomy,  avoidance   of, 

592 
following  operations  for  strangu- 
lated femoral  hernia,  75 
in  strangulated  hernia,  56 
Pernicious  anaemia,  see  Anaemia,  per- 
nicious 
Peters's  method  of  implantation  of  the 
ureters      in      the      rectum, 
671 
*  Petticoated    tube,'    see    Tube,    *  petti- 
coated  ' 
Pharyngeal     tonsil,     course     of     lym- 
phatics from  the,  171 
Phenol-sulphone-phthalein  test,  536 
Phloridzin  test,  535 
Pial  haemorrhage,  operations  for,  404 
Pile  forceps,  cut  showing,  119 
Piles,  external,  excision  of,  114 
thrombosed,  incision  of,  113 
see  also  Haemorrhoids 
Pillow,  the   sling,  use  of,   after  gall- 
bladder surgery,  281 
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Pilocarpin,  use  of,  in  suppression  of 

urine,  571 
Pituitary    extract,    administration    of, 
after   excision   of   the   rec- 
tum, 157 
Plastic  operations  for  spina  bifida,  466 
operation  upon  the  bile  ducts,  322 
bladder,  676 
ureter,  610 
urethra,  792 
procedures  and  the  reconstruction 
of  ducts,  329 
Plates  of  foreign  material  for  closure 
of  defects  in  the  skull,  413 
Pleurisy,    a    complication    of    splenec- 
tomy, 216 
'  Plica  longitudinalis,*  335,  337 

cut  showing,  336 
Pneumatic   suit    (Crile's)    for   regula- 
tion     of      surtace-pressure 
preparatory  to  cranio-cere- 
bral  operations,  365 
Pneumonia     in     strangulated     hernia, 

54 

Poggi's  end-in-end  ureteral  anasto- 
mosis (experiments  upon 
dogs),  609 

Point-to-point  ligature,  use  of,  during 
cranio-cerebral     operations, 

367 
Pole  ligation  for  exophthalmic  goitre, 
236 
thyreoid,  ligation  of  the,  231 
Polypi,  rectal,  removal  of,  106 
urethral,  removal  of,  755 
Pond  and  gutter  fractures  of  the  skull, 

treatment  of,  386 
Portal  vein,  cut  showing,  336 
Position   of    patient    after    extirpation 
or   enucleation   of   thyreoid 
tumours,  256 
after  gall-bladder  surgery,  281 
for  brain  surgery,  364 
cystoscopy,  523 

exposing  the  kidney,  cut  show- 
ing, 550 
extirpation     of    exophthalmic 

goitre,  237 
hypophysis  operation,  443 

cut  showing,  444 
laminectomy,  495 

in  the  cervical  region,  cut 
showing,  496 
dorsal  and  lumbar  re- 
gions, cut  showing, 
496 


Position    of    patient    in    removal    of 
haemorrhoids    by     Salmon's 
operation,  116 
cut  showing,  115 

Powell's  collection  of  cases  of  opera- 
tion for  traumatic  insanity, 
414 

Preliminary  measures  for  operation  on 
fracture  of  the  vault  of  the 
skull,  386 

Preparation  for  gall-stone  surgery,  273 
laminectomy,  494 

of  patient  for  radical  cure  of  her- 
nia, 9 

Preparatory  treatment  for  operations 
upon   the    skull    and    brain, 

363 
Pressure,  application  of,  in  operation 
for   traumatic   cephaloceles, 
458 
Pringle's  method  of  repair  of  the  ure- 
thra, 801 
Process,  external  angular  frontal,  de- 
scription of  the,  358 
Procidentia  recti,  operations  for,  109 
Proctoscope,  Kelly's  shortest,  82 

cut  showing,  83 
Proctotomy,  external,  162 
internal,  162 
linear,  163 
Prolapse,  intestinal  a  complication  of 
excision  of  rectum,  157 
of  mucous  membrane  in  excision 
of  rectum,  removal  of,  136 
rectum  operations  for,  108 
Prominence,    parietal,    description    of 

the,  358 
Prostate,  bimanual  examination  of  the, 
720 
enucleated,  cuts  showing,  726,  727 
hypertrophied,   a   complication   of 
litholapaxy,  701 
enucleation  of,  702 
operations  upon  the,  717 
surgical  anatomy  of  the,  721 
total  enucleation  of  the,  721 
and  the  bladder,  horizontal  section 
of  the,  diagram  showing,  724 
and  its  enveloping  capsules,  struc- 
ture   of   the,   diagrammatic 
transverse  section  showing, 

'  Prostatectomie  transvesicale  '    (Frey- 

er),735 
Prostatectomy,  719-744 

Alexander's  operation,  734 
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Prostatectomy,     drainage     tube,     cut 
showing,  728 
indications  for,  719 
perineal,  734 

Bottini's  operation,  742 
Dittel's  operation,  734 
Good  fellow's  operation,  735 
Nicoll's  operation,  734 
Proust's  operation,  735 
Young's  operation,  741 
results  of,  742 
suprapubic,  719 
Prostatic  abscess,  opening  a,  744 

tractor   or   depressor    (Young's), 

cut  showing,  741 
urethra,  examination  of  the,  752 
removal  of  calculi  from,  757 
Protection  of  parts  exposed,  methods 
of,    during    cranio-cerebral 
operations,  368 
Proust's     operation     (prostatectomy), 

735 
cuts  illustrating,  736-740 
Pruritus  ani,  operations  for,  86 
Pseudo-cyst,  pancreatic,  334 
diagram  showing,  347 
operation  for,  346 
Pubic    bones,    resection    of    the,    with 

suprapubic  cystotomy,  628 
Pulmonary  embolism  a  complication  of 
excision  of  the  rectum,  157 
Pulse,  importance  of  taking,  after  thy- 
reoid operations,  258 
in  strangulated  hernia,  54 
Puncture  of  the  corpus  callosum,  435 
for     internal     hydrocephalus, 

455 
of  the  thyreoid  gland,  225 
ventricular,  for  hydrocephalus  in- 
ternus.  452 

Punctured  fractures  of  the  skull,  treat- 
ment of,  389 

Pus  evacutor,  Horsley's,  cut  showing, 
419 

Pyaemia,  a  cause  of  death  after  internal 
urethrotomy,  775 

Pyelitis,  septic,  association  of,  with  cal- 
culus, 568 

Pyelography,  537 

Pyelonephritis,  chronic  septic,  a  cause 
of  death  after  internal  ure- 
throtomy, 775 

Pyelotomy,  573 

Pyelo-ureterostresis,  603 

Pyloric  canal  of  stomach,  cut  showing, 
336 


Qu6nu's  method  of  excision  of  the 
rectum,  133 

Radical    cure    of    hernia    in    gen- 
eral, 3 
operations  for  brain  tumours,  indi- 
cations for,  425 
cerebellar  tumours,  430 
cerebral  tumour,  technique  of, 
426 
Radiography  of  ureteric  calculus,  537 
Radium  in  the  treatment  of  leukaemic 

spleen,  216 
Ramstrom's  anatomical    researches   in 
regard  to  the  nerve-supply 
of  the  parietal  peritoneum, 
8 
Ranina  vein,  avoidance  of  injury  to,  in 
excision  of  cervical  glands, 
186 
Rawling,  L.  Bathe,  on  Operations  upon 

the  Skull  and  Brain,  355 
Rawling's  method  of  closure  of  defects 
in  the  skull,  413 
modification    of    Cushing's    inter- 
musculo-temporal      cerebral 
decompression        operation, 

393 
cuts  showing,  390,  391 
Reconstruction  of  the  bile  ducts,  329 
Rectal  abscess,  operations  for,  90 

enemata  after  operations  for  gall- 
stones, 280,  281 
preparatory     to     gall-bladder 
operations,  275 
infusions   of  normal   saline   after 
thyreoid  operations,  257,  258 
mucous    membrane,    prolapse    of, 
operations  for,  108 
tuberculous,  excision  of,  T07 
polypi,  removal  of,  106 
tube,  vulcanite,  cuts  showing,  122, 
123 
Rectopexy,  109 

Rectorrhaphy,  circular,  142,  144 
Recto-urethral   fistula,   operations   for, 

Recto-vaginal  fistula,  106 
Recto-vesical    fistula,    operations    for, 

105 
Rectum,  avoidance  of  injury  to,  dur- 
ing lateral  lithotomy,  710 
dilator,  Todd's,  cut  showing,  160 
distension    of    the,    in    operations 
upon  the  bladder,  620 
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Rectum,  excision  of  the,  131 

by  the  combined  methods,  146 
implantation  of  the  ureters  into, 

654.  671 
parasacral    excision   of   the,    cuts 

illustrating,  I37-I39»  M3 
prolapse  of  the,  operations  for,  108 
and  anus,  excision  of  the  rectum, 

131 
choice  of  methods,  131 

external  haemorrhoids,  opera- 
tions for,  113 

fistula  in  ano,  operations  for, 

96 

internal   haemorrhoids,   opera- 
tions for,  114 

methods    of    examination    of, 
81 

operations  upon,  81 

pruritus  ani,  operations  for,  86 

stricture  of  the  rectum,  opera- 
tions for,  159 
Rectus  sheath,  closure  of,  in  umbilical 

hernia,  cut  showing,  14 
Recurrences  after  excision  of  the  rec- 
tum, 158 

operations   upon   the   cervical 
glands,  198 

parasacral  excision,  144 
of    gall-stones    after    cholecystec- 
tomy, rare,  292 

cholecystotomy    or    cholecys- 
tostomy,  rare,  291,  294 

renal  calculi.  575 

urethral  stricture,  786,  791 
Recurrent  laryngeal   nerve,   avoidance 
of  injury  to,  in  extirpation 
of  goitre,  245 
urethral     calculi,     cuts     showing, 

758 
Reflexes,  significance  of,  in  determin- 
ing the  level  of  spinal  cord 
lesions,  470 
Regional  anatomy  of  the  kidneys  and 

ureters,  539 
Reid*s  base-line,  description  of,  359 

cuts  showing,  356,  357 
Removal  of  branchial  cysts  and  fistulae, 
260 
laminae,  503 
spleen,  206 

results  of,  210 
thyreo-glossal  cysts,  259 
tuberculous  axillary  glands,  199 
cervical  glands,  167 
inguinal  glands,  201 


Removal  of  urethral  calculi,  756 

warts  and  polypi,  755 
Renal  pelvis,  see  Pelvis,  renal 
Repair     and     reconstruction     of     the 
hepatic    and    common    bile 
ducts,  327 
Resection  and  suture  of  fistula  in  ano, 
104 
of  the  bladder-wall,  643,  652 

cuts  illustrating,  644,  645 
spleen,  218 
thyreoid  glands,  247 
cut  illustrating,  248 
Resect  ion-enucleat  ion     of     encapsuled 
tumours  of  thyreoid  gland, 

255 
cuts  illustrating,  252-255 
Respiratory  failure  during  cranio-cere- 

bral  operations,  423 
Retractor,  bladder,  Thomson  Walker's, 

639 
Retroduodenal  choledochotomy,  317 
section  of  the  common  bile  duct, 
267 
Retroperitoneal    operations    upon    the 

kidney,  549 
Retropharvnsreal  abscess,  operation  for, 

189 
Rib  resection  for  splenectomy  (Meyer), 

211 
Riedel's  lobe  of  the  liver,  272 
Ring,  closure  of,  in  umbilical  hernia, 
cut  showing,  14 
simple  mode  of,  in  umbilical 
hernia,  cut  showing,  15 
Ringleb  cystoscopy  524 
Robson,  A.  W.  Mayo,  on  Operations 
upon  the  Bile  Passages  and 
the  Pancreas,  261 
the  untoward  effects  of  mor- 
phine in  abdominal  surgery, 
281 
Robson*s    (Mayo)    cases   of   displace- 
ment and  malformation  of 
the  liver,  272,  273 
curved     forceps     used     in     gall- 
bladder    anastomosis,     cut 
showing,  305 
gall-stone  scoop,  cuts  showing,  312 
method  of  exposure  of  gall-bladder 
and  bile  ducts,  276 
cut  showing,  279 
sutures,  ligatures,  and  sponges,  for 

gall-bladder  surgery,  274 
use  of  sandbag  in  gall-bladder  sur- 
gery, 275 
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Robson,   Mayo,  and  Kehr's  mortality 
statistics  of  cholecystotomy, 
291 
Roentgenograms  of  renal  calculi,  diag- 
nostic errors  possible  in,  576 
Rolando,  fissure  of,  description  of  the, 

361 
Rupture  of  the  gall-bladder,  cut  show- 
ing, 284 
gall-bladder  or  bile  ducts  from  dis- 
ease, operation  for,  282 
spleen,  suture  of,  216 

results  of,  217 
urethra,  bulbous  or  membranous, 
operation  for,  759 
uncomplicated,    mortality    of, 

762 
with    fracture   of   the   pelvis, 
mortality  of,  762 
Rydygier's  splenopexy,  219 
cuts  illustrating,  219 
modification  of  Drobnik's  ligature 
of     the     inferior     thyreoid 
artery,  233 

Sac,  excision  of  the,  in  spina  bifida, 

462 

removal  of  the,  in  Andrews  opera- 
tion for  inguinal  hernia,  39 
Sacral  anus,  formation  of,  142 

defects,  operation  for,  467 

route  for  exposure  of  the  renal 
pelvis  and  ureter,  601 

segments,  muscles  supplied  by  the, 

473 
Sacro-coccygeal  route  for  excision  of 

the  rectum  (Kraske),  136 
Saline  injections,  use  of,  in  nephrec- 
tomy, 591 
suppression  of  urine,  571 
normal,  use  of,  during  operation 
for  strangulated  hernia,  58 
Salmon's  operation  for  internal  haemor- 
rhoids, 115 
cuts  illustrating,  115-120 
Salol,  use  of,  after  complete  excision 
of  rectal  mucous  membrane, 
112 
operation     for     haemorrhoids, 
121 
in  after-treatment  of  excision  of 
tuberculous    disease     about 
the  anus,  92 
Sand-bag,  use  of,  in  gall-bladder  sur- 
gery, 275 
cut  showing,  276 


Santorini,  caruncula  major  of,  duct  of, 

268,  269 
Sarcoma,  nephrectomy  for,  584 
Saw,    Doyen's   graduated,   use   of,    in 
craniotomy,  380 
cut  showing,  381 
Doyen's    guarded,    cut    showing, 

498 
Gigli's  wire,  use  of,  in  craniotomy, 

377 
cut  showing,  380 
Horsley's  laminectomy,  cut  show- 
ing, 498 
Nicholl's    guarded,    cut    showing, 

382 
Van  Arsdale's,  cut  showing,  382 
Scalp,  sterilization  of  the,  363 
Scalp-flap,  formation  of,  in  operation 
for  general  paralysis  of  the 
insane,  408 
Scalp-tourniquet,     Cushing's,    descrip- 
tion of,  366 
Scar  after  excision  of  posterior  and 
anterior    groups    of    upper 
deep    cervical    glands,    178, 

179 
the  submental  glands,  185 
Kocher's    collar    incision    for 

exophthalmic  goitre,  238 
thyreoid  operations,  257 
cortical,  treatment  of,  410 
Scars,    avoidance    of,    in    suturing   of 
wound    after    excision    of 
cervical  glands,  174 
Schafer's  records  of  wounded  spleen, 

217 
Schall's  urethroscope,  750 

cut  showing,  750 
Schleich's  method  of  local  anaesthesia 
for    extirpation    of    exoph- 
thalmic goitre,  238 
Schopf's    transverse    end-to-end    ure- 
teral anastomosis,  608 
Scissors    for    intravesical    operations, 

cut  showing,  639 
Scoop,  gall-stone.  Mayo  Robson's,  cuts 
showing,  312 
lithotomy,  709,  713 
cut  showing,  711 
Scopolamin,    use    of,    preparatory    to 
puncture  of  the  corpus  cal- 
losum,  435 
see  also  Morphine  and  scopolamin 
Secondary  cystotomy,  627 

conditions  modifying,  cuts  il- 
lustrating, 627 
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Secondary  nephrectomy,  593 

Seelig's   inguinal   route   operation    for 
femoral  hernia,  46 
cut  showing  parts  after   incision, 
48 
sac    delivered,    ligated    high, 
and  amputated,  50 

Segment,  spinal,  each,  principal  mus- 
cles supplied  by,  473 

Semon's  (Sir  Felix)  directions  for  in- 
jection of  iodine  into 
parenchymatous  goitre,  227 

Senn,  Nicholas,  on  the  treatment  of 
traumatic  splenic  haemor- 
rhage, 217 

Sensation,  common,  primary  registra- 
tion of,  localization  of,  362 

Sensory  area  of  the  brain,  cortical,  de- 
scription of  the,  361 
defects,  localization  of,  470 
distribution    of    the    spinal    nerve 

roots,  474 
symptoms,  localizing  value  of,  in 
spinal  cord  lesions,  471 

Separator,  dural,  Horsley*s,  cut  show- 

ing»  373 
Sepsis,  a  cause  of  hernia  cerebri,  424 
after  laminectomy,  prevention  of, 

518 
symptoms  of,  significance  of,  after 
thyreoid  operations,  258 
Septic    conditions    as    sequelae   of    ex- 
cision of  rectum,  avoidance, 
of,  136 
infection    a    complication    of    ex- 
cision of  the  rectum,  143 
Septicaemia  a  cause  of  death  after  in- 
ternal urethrotomy,  775 
Sequestration  anaemia  (Dawbarn),  in- 
duction   of,    during   cranio- 
cerebral operations,  366 
Sex  in  relation  to  operation  for  rectal 

growths,  147 
Shock   during   brain   surgery,   precau- 
tions against,  365 
the    radical    cure    of    hernia, 

avoidance  of.  8 
laminectomy,  avoidance  of,  516 
in  nephrectomy,  avoidance  of.  591 
nephro-lithotomy,       avoidance 
of,  570 
following      prostatectomy,     treat- 
ment of,  730 
a  symptom  of  strangulated  hernia, 

53 
Sigmoid  flexure,  hernia  of  the,  22 


Sigmoidopexy,  no 

Sigmoidoscope,  the,  83 
difficulties,  85 
mode  of  use  of  the,  84 
Strauss's,  cut  showing,  84 

Silk  ligatures  for  piles,  1 19 

Silver  nitrate,  use  of,   in  cystoscopy, 

527 
plates  for  closure  of  defects  in  the 
skull,  413 
Sinus,     lateral,     description     of     the, 

355 
persistent,    formation   of,   a   com- 
plication of  excision  of  rec- 
tum, 158 
superior    longitudinal,   description 
of  the,  355 
haemorrhage  from  the,  opera- 
tions for.  400 
Sinuses  of  thyreoid  gland,  extirpation 
for',  235 
resulting    from    tuberculous    cer- 
vical glands,  operative  pro- 
cedures for,  187 
Siphonage      for      bladder      drainage, 

634 
*  Site  of  election '  for  exposure  of  the 
middle     meningeal     artery, 

359 
Skeletal    localization    of    spinal    cord 

lesions,  474 
Skin,   appearance   of,    in    strangulated 
hernia,  54 
asepsis  of,  preparatory  to  radical 

cure  of  hernia,  9 
closure  in  Andrews  operation  for 

inguinal  hernia,  41 
disinfection    preliminary   to   lami- 
nectomy, 494 
incision   for  excision  of  the  cer- 
vical glands,  172 
incisions    for    extirpation    of    ex- 
ophthalmic goitre,  238 
cuts  showing,  239,  240 
patient's,  preparation  of,  for  gall- 
bladder surgery,  275 
operation     for     strangu- 
lated hernia,  57 
umbilical  hernia,  13 
purification  of  the.  preparatory  to 

brain  surgery,  364 
sterilization  of,  preparatory  to  op- 
eration for  hernia,  24 
Skin-flap  operation   for  penile   fistula. 

795 
cut  illustrating,  794 


INDEX 


839 


Skull,  congenital  cephaloceles  of  the 
vault  and  base  of  the,  op- 
erations for,  455 

defects  in  the,  the  closure  or  pro- 
tection of,  411 

fractures   of   the,   operations   for, 

384 
base  of  the,  operations  for,  389 

in  children,  393 
vault   of  the,  operations   for, 

384 
gunshot  wounds  of,  394 
and    brain,    operations    upon    the, 

355 
general  considerations,  363 
preparatory        treatment, 

363 
special  technique  of,  363 
Sling  pillows,  use  of,  after  gall-bladder 

surgery,  cut  showing,  281 
Smith's  urethral  speculum,  750 

cut  showing,  750 
Sonnenburg's  operation   for  implanta- 
tion  of   the  ureters   in   the 
urethra,  673 
resection  of  part  of  bladder-wall, 

643 
Soubottine's     operation     for     ectopia 

vesicae,  672 
Sound,  description  of,  691 
cut  showing,  691 
'  false,'  sec  *  False  sound ' 
Sounding  the  ureters,  537 
Spasm,    vesical,    after    internal    ure- 
throtomy, 773 
of  bladder  during  litholapaxy,  696 
Spasms,    vesical,    following   prostatec- 
tomy, treatment  of,  730,  732 
Speech  area  of  Broca,  motor,  descrip- 
tion of  the,  362 
Specula    for    inspection    of    the    anal 
canal,  82 
cuts  showing,  83 
Speculum  for  the  prostatic  urethra,  cut 
showing,  751 
urethral,  750 

cuts  showing,  750 
Spiller    and    Martin's    operation     for 
metastatic     spinal     disease, 

493 
Spina  bifida,  cases  suitable  for  opera- 
tion, 462 
unsuitable   for  operation,  462 
definition  of  term,  461 
operations  for,  461 

indications  for,  461 


Spina  bifida:  {Cont.) 
plastic,  466 
results  of,  468 
technique  of,  463 
occulta,  operation  for,  488 
Spinal  accessory  nerve,  avoidance  of 
injury  to,  in  excision  of  the 
cervical    glands,    175,    179, 
182,  195,  197 
analgesia    for    internal    urethrot- 
omy, 767 
in  the  radical  cure  of  hernia, 

7,8 
value  of,  in  suprapubic  cystot- 
omy, 619 
caries,  paraplegia  of,  treatment  of, 

48s 
cord,  injuries  of  the,  laminectomy 
^or,  477 

treatment  of,  483 
injury  to  the,  late  results  of, 
lesions  of  the,  differential  di- 
agnosis    of,     from     lesions 
of   the    Cauda   equina,   471, 
472 
wounds  of  the,  treatment  of, 

483 
and    canal,    operations    upon 

the,  459 
laminectomy,  469 

indications,  476 
mortality     and     dan- 
gers, 515 
neurological     localization, 

470 
recovery  of  function  after 

operation,  483,  486 
skeletal  localization,  474 
spina  bifida,  461 
technique,  494 
traumatic  conditions, 

treatment  of,  504 
tuberculosis,       operations 
for,  485 
treatment  of,  508 
tumours,  removal  of,  487 
and     similar     condi- 
tions, treatment  of, 

509 
nerve  roots,  the  sensory  distribu- 
tion of  the,  474 
segment,    principal    muscles    sup- 
plied by  each,  473 
Spine,    interruption    of    the    continu- 
ity   of    the,    avoidance    of, 
S19 
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Spinous  processes,  apices  of  the,  varia- 
tions in  the  relationship  of 
the  origin  of  the  nerve  roots 
to  the,  a  diagram  indicating, 

475 
fractures  of  the,  treatment  of,  477 
'  surface  anatomy '  of  the,  475 
Spleen,    abscess    of,    splenectomy    for, 
207 
anatomy  of  the,  205 
cysts  of,  splenectomy  for,  207 
dislocation  of  the,  in  splenectomy, 

212 
injury  of,  types  of,  206 

splenectomy  for,  206 
leukaemic,   excision   of,  unjustifia- 
ble, 216 
marsupialization  of,  217 
mobilizing,  peritoneal  attachments 
separated      (Balfour),     cut 
showing,  214 
new  growths  of  the,  splenectomy 

for,  207 
operations  upon  the,  205 
outlining  of  the,  external,  206 
pedicles  and  blood-vessels  of  the, 

cut  showing,  205 
posterior  surface  of  the,  exposure 
of  the,  in  splenectomy,  cut 
showing,  212 
removal  of,  effects  of,  210 
resection  of  the,  218 
ruptured,  suture  of,  216 
surgery  of  the,  211 
tuberculous,  splenectomy   for,  207 
wandering,  fixation  of,  218 
splenectomy  for,  207 
Splenectomy,  206 

contra-indications,  216 
dangers  and  difficulties  of,  215 
indications  for,  206 
post-operative  course,  215 
operative  mortality  of,  210,  211 
statistics  of,  209 
technique  of,  211 
Splenic  anremia,  sec  Anaemia,  splenic 
Splenomegaly,  splenectomy  for,  207 
Splenopexy,  218 

Splenotomy  and  marsupialization,  217 
Sponge,  Turkey,  use  of,  in  haemorrhage 

after  haemorrhoids,  123 
Sponges  for  gall-bladder  surgery,  274 
Spur,  anterior,   formation  of,  a  com- 
plication of  excision  of  rec- 
tum, 158 
after  rector rhaphy,  159 


Stab  wounds  of  the  pancreas,  opera- 

-  tions  for,  340 
Staff,  curved,  for  lateral  lithotomy,  cut 
showing,  706 
straight  lithotomy,  710,  713 
cut  showing,  711 
Statistics,    mortality,    of    cystectomy, 
653,  661-663 
hypophyseal  operations,  450 
laminectomy,  516 
nephrectomy,  591 
nephro-lithotomy,  571 
nephropexy,  558 
nerve  root  resection,.  493 
operations  for  brain  abscess,  423, 
424 
cephaloceles,  457 

traumatic,  458 
ectopia  vesicae,  674 
middle      meningeal      haemor- 
rhage, 399 
spina  bifida,  468 
traumatic  subdural  haematoma, 

404 
urethral  rupture,  762 

stricture,  791 
vesical  stone,  714 
upon  bladder  tumours,  651 
prostatectomy,  742 
resection     of     the     bladder-wall, 

653 
urethrotomy,  external,  785 
internal,  774 
Stenosis,  anal,  a  complication  of  ex- 
cision of  rectum,  157 
Stereoscopic   views,   value   of.   in   the 
diagnosis  of  ureteric  calcu- 
lus, 537 
Sterilization  of  the  scalp,  363 
Sterno-mastoid  artery,  avoidance  of  in- 
jury to,  in  excision  of  cer- 
vical glands,  176 
Stiles,   Sir   Harold  J.,   on   Operations 
upon   the    Ductless   Glands, 

165 
Stiles's  and  Carmichaers  examination 
of  tonsils  in  case  of  tuber- 
culous   tonsillar    lymphatic 
gland,  171 
Stomach,  avoidance  of  injury  to  the, 
in  splenectomy,  211.  212 
lavage    of.    before    operation    for 
strangulated  hernia,  58 
Strangulated  femoral  hernia,  73 

hernia,,  general  considerations,  52 
inguinal  hernia,  60 


INDEX 


841 


Strauss's  sigmoidoscope,  83 

cut  showing,  84 
Stricture,  a  complication  of  excision  of 
rectum,  144 
after    excision     of    the     rectum, 
avoidance  and  treatment  of, 

136 
operation     for     haemorrhoids, 
avoidance  of,  118,  119,  120, 
121,  124 
healing  of  the,  after  internal  ure- 
throtomy, 776 
of  the  common  bile  duct,  plastic 
operation    for,    Moynihan's, 
322 
cystic  duct,   plastic   operation 
for.  Mayo  Robson's,  cuts  il- 
lustrating, 322 
rectum,  operations  for,  159 
dilatation  by  bougies,  159 
linear  incision,  161 
proctotomy,  external,  162 
internal,  162 
linear,  163 
urethral,  choice  of  operation  for, 

excision  of,  787 
results,  789 
in   litholapaxy    treatment   of, 

701 
operations  for,  764 
recurrence  of,  786,  791 
Strychnine,    administration    of,    after 
excision     of     the     rectum, 

157 
use  of,  during  operation  for  stran- 
gulated hernia,  58 
nephrectomy,  591 
Stuart's  (W.  J.)  statistics  of  injury  to 
the  thoracic  duct  during  re- 
moval   of    cervical    glands, 
194 
Stylet  and  canulse,  689 
cuts  showing,  688 
Subacute  pancreatitis,  operations   for, 

342 
Subauricular  glands,  168 
Subcapsular  nephrectomy,  593 
(Federoff),  583 
(Mayo),  582 

cuts  showing,  580-582 
Tuffier's  method,  582 
Subcutaneous   rupture   of   gall-bladder 
or    bile    ducts    without    ex- 
ternal     wound,     operations 
for,  283 


Subdural  traumatic  hematoma  or  he- 
matocele, operations  for,  402 
results  of,  404 
haemorrhage,   operative    treatment 
of,  401 
cuts  illustrating,  402,  403 
Submaxillary  lymphatic  glands,  168 

tuberculous,  excision  of,  1S5,  186 
Submental  glands,  168 

tuberculous,  excision  of  the,  185 
Suboccipital  glands,  170 

rarely  tuberculous,  170 
Sulcus  calcarinus,  cut  showing,  361 
calloso  marginal  is,  cut  showing,  361 
centralis,  cuts  showing,  360,  361 
parieto-occipitalis,     cut     showing, 

361 
praecentralis  marginalis,  cut  show- 
ing, 361 
Sullivan's   method   of   connecting  the 
cystic  duct  and  the  gut  by 
a  rubber  tube,  329 
Superior    longitudinal    sinus,    descrip- 
tion of  the,  355 
haemorrhage  from  the,  opera- 
tions for,  400 
thyreoid  artery,  ligature  of  the,  232 
Suppuration,     extra-dural,     traumatic, 
operation  for,  416 
intracranial,  operations  for,  415 

difficulties  and  dangers  of,  422 
of  thyreoid  gland,  extirpation  for, 

235 
incision  for,  229,  230 
treatment  of,  230 
Supraclavicular     glands,     tuberculous, 

removal  of,  180 
Supraduodenal  section  of  the  common 
bile  duct,  267 
cut  showing,  267 
Suprameatal   triangle,   Macewen's,  de- 
scription of,  358 
Supranasal    route    in    surgery   of   the 
hypophysis  (Schloflfer),  442 
Suprapubic  cystotomy,  618 

modifications  of,  625 
drainage    of    bladder,    permanent, 

637 
temporary,  631 
enucleation  (Freyer),  735 
lithotomy,  713 
prostatectomy,  719 
and  perineal  operation,  combined, 
for  cystectomy,  659 
Supratentorial    region,    description   of 
the,  358 
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'Surface    anatomy'    of    the    spinous 

processes,  475 
Surgery  of  the  biliary  passages,  273 
hypophysis,   438;   see   also   Tech- 
nique 
indications  for,  438 
operative  procedures,  440 

prognosis,  450 
type  of  tumour,  451 
operative,  cystoscopy  in  its  rela- 
tion to,  530 
Surgical  anatomy  of  the  bile  passages, 
263 
glands  of  head  and  neck,  167 
pancreas,  331 
prostate,  721 
treatment,  renal  (Mayo),  576 
Suture  of  the   aponeurotic   and  peri- 
toneal     structures      (Mayo 
Clinic),    cut    showing,     16, 

bladder  wound  following  cys- 
totomy, 622 
ruptured  spleen,  216 

Nuzum's   linked   mattress 
for,  216 
urethra,  7*62 
Sutures,  deep,   in   Andrews  operation 
for  inguinal  hernia,  40,  41 
for    gall-stone    operations,    Mayo 
Robson's,  274 
hernia,  9 
in  Mayo  operation   for  umbilical 
hernia,  18 
radical  cure  of  herniae,  9 
umbilical  hernia,  15 
Suturing,  mode  of,  section  of  a  kidney 
showing  (cut),  573 
of   the   wound   after   excision   of 
cervical  glands,  174 
Sylvian  fissure,  description  of,  360 
cut  showing,  356 
point,  description  of,  360 
cut  showing,  356 
Syme's  operation — external  urethroto- 
my, 778 
staff,  778 

cut  showing,  778 
Symphysiotomy   with   suprapubic   cys- 
totomy, 629 
Syringe,  bladder,  cut  showing,  621 
Syringo-myelia,  treatment  of,  488 

Table     for    gall-bladder    surgery, 
Mayo  Robson's,  276 

cut  showinj?.  277 


Tampons,   use   of,   in   cranio-cerebral 

operations,  367 
Technique  of  Eiselsberg  approach  to 
the  hypophysis,  443 
Elsberg    approach    to    the    hypo- 
physis, 441 
cut  showing,  442 
Kanavel    approach    to    the    hypo- 
physis, 443 
operations    upon    the    skull    and 
brain,  363 
Teeth,  cleansing  of,  in  radical  cure  of 

herniae,  7 
Teevan's  urethrotome,  766 

cut  showing,  766 
Temperature,   after   splenectomy,   rise 
of,  216 
thyreoid     operations,     impor- 
tance of  taking,  258 
in  strangulated  hernia,  54 
of  operating  room  for  brain  sur- 
gery, 365 
Temporal  crest,  description  of  the,  358 

decompression  operations,  391 
Temporo-sphenoidal  abscess,  operation 
for,  418 
fissure,  description  of  the,  361 
Tenderness,  local,  a  symptom  of  stran- 
gulated hernia,  53 
Terrier's  record  of  cases  of  secondary 
laparotomy   for   injuries  to 
bile  ducts  and  gall-bladder, 
284 
Terrier  and  Auvray's  records  of  cases 
of  aspiration  for  injury  of 
gall-bladder   or   bile   ducts, 
284 
Testicle,  acute  inflammation  of  the,  a 
sequela  of  litholapaxy,  699 
f^  Thomson  Walker,  see  Walker,  Thomson 
Thompson's   modification   of   Civiale's 
urethrotome,  770 
(Sir  Henry),  statistics  of  opera- 
tions for  vesical  stone.  714 
Thoracic  duct,  avoidance  of  injury  to, 
in     excision     of     cervical 
glands,  184 
injury  to  the,  during  removal 
of  cervical  glands,  194 
nerve,    external    anterior,    avoid- 
ance of  injury  to  the,  in  ex- 
cision of  the  axillary  glands, 
200 
posterior,  avoidance  of  injury 
to  the,   in   excision  of  the 
axillary  glands,  199 
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Thorburn,  W.,  on  Operations  upon  the 
Spinal     Cord     and     Canal, 
461 
Thrombosed  piles,  incision  of,  113 
Thrombosis     in     strangulated     hernia, 

55 
Thyreo-glossal  cysts,  removal  of,  259 
Thyreoid  abscess,  incision  of,  230 
arteries,  ligature  of  the,  230 
cysts,  injection  of,  228 

puncture  of,  225,  226 
gland,  operations  upon  the,  225 
amputation,  249 
evidement,  256 
extirpation,  234 
incision,  229 
injection,  226 
intraglandular   enucleation   of 

tumours,  249 
ligature   of   the   thyreoid    ar- 
teries, 230 
modifications  of,  247 
puncture,  225 
removal  of  a  portion  of  the, 

234 

thyreo-glossal  cysts,  259 
resection,  247 

enucleation,  255 
section  of,  necessary  for  func- 
tion, 248 
plexus,  avoidance  of  injury  to,  in 

extirpation  of  goitre,  241 
veins,  middle,  avoidance  of  injury 
to,    during    extirpation    of 
goitre,  244 
Timofejew,  sec  Dogiel  and  Timofejew 
*T'    incision    (Warren)    for    splenec- 
tomy, 211 
Todd's    rectum    dilator,    cut    showing, 

160 
Tonsillar  lymphatic  gland,  position  of 
the,  170 
tuberculous,    and    tonsils,    relation 
between     (Stiles    and    Car- 
michael),  171 
Topography,  cranio-cerebral,  355 

cuts  illustrating,  356,  357 
Tourniquet,  scalp,  Cushing's,  366 
Toxins,  bacterial,  effects  of,  in  stran- 
gulated hernia,  54-56 
Tracheotomy,  avoidance  of,   in   extir- 
pation of  exophthalmic  goi- 
tre, 238 
Tractor       or       depressor,       prostatic 
(Young's),     cut     showing, 
741 


Transduodenal  choledochotomy,  315 
Kocher's  operation,  315 
cut  showing,  315 
Transhepatic-hepaticostomy,  324 
Transperitoneal  exposure  of  the  renal 

pelvis  and  ureter,  596 
Trans-sphenoidal    methods    for    hypo- 
physeal surgery,  442 
Transverse  bridge  operation  for  penile 
fistula,  795 
cut  illustrating,  794 
cystotomy,  650 
suprapubic  cystotomy,  625 
Transvesical  resection  of  the  bladder- 
wall,  647 
cuts  illustrating,  648,  649 
Trapezius,  paralysis  of  the,  effects  of, 

197 
Traumatic  cephaloceles,  operations  for, 

457 
epilepsy,  operation  for,  408 

indications  for,  4oi5 
extradural    suppuration,   operation 

for,  416 
insanity,  operation  for,  408 

indication  for,  407 
subdural     hsematoma,     operations 
for,  402 
Trendelenburg's  operation  for  ectopia 

vesicae,  669 
Trephine   used    after    the    style   of    a 
carpenter's  brace,  373 
cut  showing,  372 
Trephining,  369 

Triangle,  Macewen's  suprameatal,  de- 
scription of,  358 
Truss  not   used   after   Andrews's   op- 
eration for  inguinal  hernia, 

41 
Trusses,  use   of,   in  umbilical   hernia, 

*T'  tube,  use  of,  in  repair  of  the  bile 

ducts,  cut  showing,  328 
Tube,  drainage,  see  also  Drainage  tube 

drainage,  undesirable  after  opera- 
tion for  strangulated  in- 
guinal hernia,  71 

perineal  drainage,  711,  780 
cut  showing,  711,  779 

'  petticoated,'  use  of,  in  haemor- 
rhage after  operation  for 
haemorrhoids,  123 

prostatectomy  drainage,  cut  show- 
ing, 728 

rectal,  vulcanite,  cut  showing, 
122 
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Tubes  in  position  in  the  repair  of  bile 

ducts,    cuts    showing,    327, 

328 

Tubercle,  malar,  description  of  the,  358 

Tuberculosis  of  the  kidney,  advanced, 

cut  showing,  584 

detection    of,    by    cystos- 

copy»  532 

spine,  treatment  of,  508 
spleen,  splenectomy  for,  207 
Tuberculous  anal  ulcers,  curetting,  92 
area  about  anus,  excision  of,  90 
cervical   glands   complicated   with 
abscesses    and    sinuses,   op- 
erative procedures  for,  187 
complications    during    opera- 
tions upon,  192 
cut  showing,  169 
operations  for  removal  of,  167 
disease  about  the  anus,  excision  of, 
90 
cut  showing,  91 
fistula  in  ano,  82 

infection    of    wound    or    cicatrix 
after    laminectomy,    avoid- 
ance of,  519 
rectal  mucous  membrane,  excision 

of,  107 
spine,  519 

ukers  in  the  anal  region,  cut  show- 
ing, 93 
Tuffier's  method  of  nephropexy,  557 

subcapsular  nephrectomy,  582 
Tumour  and  tumours: 

of    the    bladder,    malignant,    cut 
showing,  645 
cystoscopic   view   of,   cut 

showing,  643 
operations  for,  638 
malignant,  643 
non-malignant,  638 
villous,   diagnosis    of,    by 
cystoscopy,  530 
brain,  operations  for,  425 
hypophysis,  type  of,  451 
kidney,  excision  of,  572 
meninges,  removal  of,  487 
pancreas,  operation  for,  350 
spina  bifida,  characteristics  of, 
461 

excision  of  sac,  462 
spinal  cord,  487 
spine,  treatment  of,  509 
thyreoid    gland,   encapsulated, 

vertebrae,  operation  for,  487 


Tumour  and  tumours:  (Cont.) 

cerebellar,     palliative     operations 
for,  434 
radical  operations  for,  430 
cerebral,  palliative  operations  for, 

434 
radical  operations  for,  426 
encapsuled,  of  the  thyreoid  gland, 
diagnosis    of,    from    paren- 
chymatous swellings,  249 
enucleation  of,  249 
multiple,      of     the      thyreoid 

gland,  extirpation  of,  235 
recognition  of  surface  of,  250 
hypophyseal,  type  of,  451 
intramedullary,  removal  of,  487 
Turkey  sponge,  see  Sponge,  Turkey 
Tuttle's  sigmoidoscope,  84 
Typhoid   fever,   inflammation   of  gall- 
bladder  and   bile   ducts   in, 
cut  showing,  286 

Ulcer,  anal,  operation  for,  89 

tuberculous,  92 

cut  showing,  93 
irritable,  of  anal  canal,  89 
Umbilical  hernia,  12 
operation  for,  13 
strangulated,  operation  for,  76 
*  Uncinate  process  '  of  the  pancreas,  322 

cut  showing,  336 
Upcott,    Harold,    and    Moynihan,    Sir 
Berkeley,      on      Operations 
upon  the  Spleen,  205 
Uraemia,    avoidance    of,    in    nephro- 
lithotomy, 571 
Ureters,  anatomy  of  the,  544 
catheterization  of  the,  533 
implantation  of,  into  the  large  in- 
testine, 654 
rectum,  654,  671 
urethra,  655,  673 
vagina,  655 
injury  to,  avoidance  of,  in  excision 
of  the  rectum,  150,  151,  152, 

157 
in  Moschcowitz  operation,  113 
normal,  variation  in  appearance  of 

the,  529 
oblique  insertion  of  the,  into  the 
pelvis    of    the    kidney,    cut 
showing,  603 
operations  upon  the,  596,  604 
dermato-uretero-stresis,  605 
end-to-end      and      lateral 
anastomosis,  608 
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Ureters:  (Cont,) 

entero-ureteral      anastomosis, 

606,  654 
extra-peritoneal   exposure   of, 

597 

implantation  of,  into  the  rec- 
tum, 654,  671 

paraperitoneal  exposure  of, 
600 

pyelo-ureterostresis,  603 

transperitoneal    exposure    of, 

596 
uretero-lithotomy,  605 
uretero-vaginal     implantation, 

606 
uretero-vesical       anastomosis, 

607 
ureteroplasty,  610 
ureterostomy,  605 
ureterotomy,  604 
vesico-uretero-lithotomy,  602 
orifices  of  the,  examination  of  the, 

531 

sounding  the,  537 

treatment  of  the,  in  cystectomy,  653 

and  renal  pelvis,  methods  of  ex- 
posure of  the,  596 
Ureteral  bougies,  cuts  showing,  533 

forceps,  cuts  showing,  605 

implantation,  lateral,  609 

orifice,    growth    surrounding,    re- 
moval of,  650 
Ureteric    orifices,    method    of    finding 

the,  528 
Uretero-lithotomy,  605 
Ureteroplasty,  610 

for  stricture,  cut  showing,  610 
Uretero-vaginal  implantation,  606 
Uretero-vesical  anastomosis,  607 

cut  showing,  607 
Ureterostomy,  605 
Ureterotomy,  604 
Urethra,  525 

bulbous,  fistulae  of  the,  repair  of, 

795 
implantation   of   the   ureters    mto 

the,  655,  673 
operations  upon  the,  747 
penile,    fistulae   of   the,   operations 

for,  792 
prostatic,  examination  of  the,  752 
Urethral  calculi,  cuts  showing,  756,  757 
recurrent,  cuts  showing,  758 

removal  of,  756 
defects,  acquired,  repair  of,  798 
cuts  illustrating,  799 


Urethral:  (Cont.) 

results  of,  801 
fever,  treatment  of,  699 
fistulae,  repair  of,  792 
forceps,  697 

cuts  showing,  698 

alligator,  cut  showing,  755 
injuries,  functional  results  of,  763 

operations  for,  759 
knife,  Weber's,  754 
lacunae,  inflamed,  cauterization  of, 

.  753 

mcision  of,  754 
mucous  membrane,  operations  upon 

the,  753 
polypi,  removal  of,  756 
strictures,  division  of,  yyy 
excision  of,  787 
in   litholapaxy,   treatment   of, 

701 
operations  for,  764 
warts  and  polypi,  removal  of,  755 
Urethro-rectal  fistula,  repair  of,  802 
Urethroscope,  method  of  use  of  the, 

751 
operation,  Wyndham  Powell's,  754 
Schairs,  750 

cut  showing,  750 
Wyndham  Powell's,  749 
cut  showing,  749 
Urethroscopy,  749 
Urethrotome,  765,  770 

cuts  showing,  766,  770 
Urethrotomy,    combined   external   and 
internal,  791 
external,  yjy 

with  a  guide,  778 
without  a  guide,  781 
and    internal,    conditions    of 
stricture   influencing   choice 
between,  790 
internal,  765 
Urinary  fistula  after  excision  of  the 

rectum,  avoidance  of,  136 
Urine,  derivation  of,  and  removal  of 
bladder  at  one  operation,  653 
in  two  stages,  655 
in  strangulated  hernia,  54 
methods  of  draining  away,  632 
retention  of,   after  hernia  opera- 
tion, relief  of,  33 
litholapaxy,  treatment  of,  699 
operation     for     haemorrhoids, 

121 
renal  operations,  treatment  of, 
571 
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Urine,  suppression  of,  after  nephrec- 
tomy, 592 
tests  of  the,  535 

Urines  of  the  two  kidneys  obtained  by 
catheterization  of  the  ure- 
ters,   examination    of    the, 

535 

Urotropin,  use  of,  preparatory  to  hy- 
pophyseal operations,  443 

Uterus  at  term,  relation  of,  to  the  pan- 
creas, cut  showing,  333 

Vaccine,  anti-coli,  use  of,  in  rectal 

cancer,  149 
Vagina,    implantation    of    the    ureters 
into,  655 
and  anus,  motor  area  of  the,  cuts 
showing,  360,  361 
Vaginal  route  for  excision  of  the  rec- 
tum, 144 
and  perineal  routes  for  exposure 
of  the  renal  pelvis  and  ure- 
ter, 602 
Vagus,  avoidance  of  injury  to,  in  ex- 
cision   of    cervical    glands, 
184 
Van  Arsdale's  saw,  cut  showing,  382 
Van  Hook's  lateral  ureteral  implanta- 
tion, 609 
Varix,  renal,  nephrectomy  for,  584 
Vas  deferens,  avoidance  of  injury  to, 
in  the   radical   cure  of   in- 
guinal hernia,  32 
Vascular  supply  to  the  kidney,  539 
Vaseline  injection  for  cephaloceles,  457 
Vater,  ampulla  of,  anatomy  of  the,  268, 

337 
cut  showing.  335 
Vault  of  the  skull,  fracture  of  the,  op- 
erations for,  in  adults,  384 
Veins  in  the  cord,   varicose,  excision 
of,  in  the  radical  cure  of  in- 
guinal hernia,  32 
injuries  to,  during  operations  upon 
tuberculous  cervical  glands, 
192 
Velpeau's  method  of  ligature  of  the  in- 
ferior  thyreoid  artery,   232 
Ventral  hernia,  operation  for,  18 

strangulated,  operation  for,  76 
Ventricular  drainage  for  hypdrocepha- 
lus  internus,  454 
puncture    for    hydrocephalus    in- 
ternus, 452 
space,  perforation  of  the,  in  brain 
abscess,  422 


Ventro-fixation  or  sigmoidopexy,  no 
Vertebrae,  bodies  of  the,  fractures  and 
dislocations    of    the,    treat- 
ment of,  477 
Vertebrae,  tumours  of,  operations  for, 

487 
Vesical  calculus,  operations  for,  6R5 
litholapaxy,  685 
lithotomy,  706 
lateral,  706 
median,  712 
suprapubic,  713 
results  of,  714 
diverticula,  excision  of    (Young's 
operation),  663 
Vesico-uretero-lithotomy,  602 
Vesico- vaginal  fistulae,  repair  of,  6^ 
Vocal  cords,  motor  area  of  the,  cut 

showing,  360 
Vomiting   after   gall-stone   operations, 
treatment  of,  280 
in  strangulated  hernia,  54 
Vomitus,  character  of,  in  strangulated 

hernia,  54,  56 
Von  Bergmann's  oblique  incision  for 
exposure  of  the  kidney,  cut 
showing,  548 

Walker,  J.  W.  Thomson,  on  C3rs- 

toscopy,  523 

Operations  upon  the  Bladder,  615 

Operations  upon  the  Urethra,  747 

Walker's    (J.    W.    Thomson)    bladder 

retractor,  cut  showing,  639 

irrigating  cystoscope,  524 

cuts  showing,  525 
method     of     removing     urethral 
warts,  755 
for  resection  of  the  bladder- 
wall.  643 
operation  for  repair  of  penile  fis- 
tula  on   the   under   surface 
of  the  body,  793 
cuts  illustrating,  794 
vesico-vaginal  fistulae,  678 

cuts  illustrating,  680.  681 
transvesical   resection   of  the 
bladder- wall,  647 
urethrotome,  766 
cut  showing,  766 
Walther  of  Landshut  on  ligature  of  the 

thyreoid  arteries,  230 
Wandering  spleen,  see   Spleen.  Wan- 
dering 
Warren's  '  T  '  incision  for  splenectomy, 
211 
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Warts  and  polypi,  urethral,  removal  of, 

755 
Watson's  speculum,  750 
Weakening  of  the  back  after  laminec- 
tomy, avoidance  of,  520 
Weber's  urethral  knife,  754 

cut  showing,  754 
Weiss  and  Thompson  lithotrite,  685 

cut  showing,  687 
Wheelhouse's  operation — external  ure- 
throtomy, 780-783 
cut  illustrating,  781 
modifications,  7S1 
staff,  780 

cut  showing,  780 
White's    suprapubic    urine    evacuator, 
632 
cut  showing,  633 
Whitehead's    operation     for     internal 

haemorrhoids,   128 
Wirsung,  duct  of,  334 

orifice  of  the,  cut  showing,  335 
Wolfler  and  Billroth  on  ligature  of  the 

thyreoid  arteries,  230 
Wolfler's  method  of  repair  of  the  ure- 
thra, 801 
modification  of  Langenbeck's  liga- 
ture of  the  inferior  thyreoid 
artery,  232 
Wood's  demonstration  of  the  deep  cer- 
vical glands,  170 
course  of  the  lymphatics 
from     the     pharyngeal 
tonsil,  171 
operation   for  ectopia  vesicae, 
670 

cuts  illustrating,  670 
Wool,  use  of,  preparatory  to   radical 

cure  of  hernia,  9 
Wound  and  wounds: 

after    excision     of    the    cervical 

glands,  closure  of  the,   174 

prostatectomy,    toilet    of    the, 

727 
radical  cure  of  inguinal  her- 
nia, 24 
thyreoid  operation,  closure  of 
the,  247 
of  the  brain,  389 

head,  gunshot,  394 


Wound  and  wounds  (Cont,) 

pancreas,  operations  for,  340 
penile  urethra,  operation  for, 

759 
peritoneum  in  suprapubic  cys- 
totomy, 624 
spinal  cord,  treatment  of,  483 
superior     longitudinal     sinus, 
operations  for,  400 
penetrating,  of  the  gall-bladder  or 
bile   ducts,   operations    for, 
282 
tuberculous  infection  of  the,  .ifter 
laminectomy,  avoidance  of, 

519 
vesical,    after-treatment    of    the, 
622 
haemorrhage,  622 
obstruction,  622 
sepsis,  622 
Wyndham  Powell's  operation  urethro- 
scope, 754 
cut  showing,  754 
urethroscope,  749 
Wyss's  (O.)  investigations  concerning 
the  common  bile  duct,  268 

X-rays,  in  the  treatment  of  exoph- 
thalmic goitre,  236 

use  of,  in  the  diagnosis  of  pan- 
creatic calculi,  343 

value  of,  in  the  diagnosis  of  ure- 
teric calculus,  537 

Y  incision  for  extirpation  of  ex- 
ophthalmic    goitre,     238, 

239 
Young's     operation     (prostatectomy), 

74' 
for  excision  of  vesical  diver- 
ticula, 663 
prostatic  tractor  or  depressor,  cut 
showing,  741 

Ziembicke  and  Fuller's  method  of 
repair  of  urethro-rectal 
fistula,  803 

Zygoma,  description  of  the,  358 


THIS  BOOIC  IS  DUI  ON   THi  LAST  DATI 
STAMPID  laOW 


RENIWiD  iOOKS  ARf  SUftiECT  TO  IMMEHIATl 


LIBRARY,  UNlVEftSmf  OF  CALIFORNIA,  DAVIS 


Burghard,  F,F. 
Oxford  loos*- 


Call  Number: 

woioo 

B925 
v,3 


N?  545981 

Burghard,   F.F. 

Oxford  loos«- 
le«£  surgery. 

HEALTH 
SCIENCES 
LIBRARY 


UOIOO 

B92S 

v,3 


LIBRARY 

UNIVERSITY  Of  CALIFORNIA 

DAVIS 


